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" The most incomprehensible thing about the 
universe is basically that we understand it. " 

Albert Einstein 



Foreword 

The fascinating thing about the universe is its space with the 
immense micro- and macrocosm size. Not only in the macro- 
cosm between planets, solar systems and galaxies, but also in 
the microcosm in the atoms and its components is the 
"empty space" is the decisive element. Therefore, one must 
first of all understand the "empty" space of which it mainly 
consists in order to be able to understand the universe as a 
whole. 

It is known that the "empty" space in fact is not empty but 
contains virtual particles, ominous dark matter and dark en- 
ergy. 

• However, what are the empty space and thus the entire 
universe? 

• What is energy, mass, charge? What do they consist of? 

• Why is the speed of light constant? 

• Is it possible to derive the constants of nature? 

• Does a Theory of everything exist? 

Inter aila, we will have a look on these questions and solve 
some other mysteries of the universe. Thereby, new ques- 
tions and new mysteries will arise, but we will see that the 
universe, made up of space, time and energy is made up in 
an unprecedented form. 

The new world model is a theory which currently is in devel- 
opment, some of the results and the "final formula" hereby is 
published. In this edition, I am handling the key aspects of 
the new model of the world. Based on equations derived 



1 



from fundamental physical constants of nature that play a 
central role in physics, I will demonstrate that it is possible 
to explain the entire universe with a brief "final formula". 
With the aid of the final formula, we also will experience 
how time works and how the three-dimensional space is cre- 
ated. 

Many smart people have tried for a long time to derive all 
physical properties of the universe from a single formula. 
However so far, all attempts have failed. It seems that the 
reason for this failure was the imperfection of the existing 
theories. Viewing the universe from a different perspective 
and leaving the assigned paths of the previous theories, we at 
least reach a world model with a final formula. With this 
book it is demonstrated how to explain the recent recogni- 
tions in physics also from another perspective. Accordingly, 
modern physics is completed and enhanced. 

I have not searched for the final formula, I discovered it by 
chance, just like Archimedes who discovered buoyancy force 
in the bathtub or Newton, who discovered the gravitational 
force under an apple tree. Afterwards, I made some calcula- 
tions with the final formula and have seen with a great aston- 
ishment, that the entire universe can be explained with this 
formula. 

Also some problems with previous theories will be high- 
lighted in this book: 

• Newton believed that it was gravity which holds together 
the universe. Even today many people believe in this but 



no one is able to explain what actually causes gravity. 
Thanks to the Final formula we are able to solve the 
mystery of gravity and based on the derived gravitational 
constant we will be able to learn how it works. 

• Einstein could not exactly explain space and time al- 
though his famous theories were based on it. He summa- 
rized these as "Space-time" and assumed that the space 
bended itself. With the final formula we now can reveal 
the great secrets of space and time. 

• Planck discovered the quantum of action and accord- 
ingly laid the foundation for quantum physics. However, 
his quantized quantities do include the gravitational con- 
stant and are therefore useless, as we shall see in the ap- 
propriate section. 

But, dealing with the universe, the more clearly one recog- 
nizes the outstanding achievements of the researchers at that 
times of period. They do not lose at any way authority, on 
the contrary, only thanks to their intellectual achievements; 
we are now able to continue their scientific heritage. How- 
ever, every theory becomes outdated over time through new 
knowledge, and accordingly, science develops more and 
more. 

The individual chapters and sections in this book are based 
on each. We will first start with the smallest dimension in the 
microcosm and, in the penultimate chapter will try to de- 
scribe some structures in the macrocosm. Since everything in 
the universe depends on one another, it is inevitable that one 



can understand much better the new world model and the 
final formula, after reading the whole book. Because, much 
more things will be more understandable in the overall con- 
text. 



Important note: 

No original Planck units and their numerical values were 
used in this book. However, in honor of Max Planck, I 
have named after him the new quantized sizes. The 
Planck mass, the Planck length, etc. should therefore not 
to be confused with the original Planck units. 



1. Chapter 

In this chapter we will discuss the basis of the new world 
model. Based on the structure of the quantized space and the 
final formula, in later Chapters we will gradually explore 
some features of the new model of the world. 

For a better understanding, I will therefore refer to the fol- 
lowing sections. The topics build on each other, and only 
after discussing some principles, we will be able to deal with 
more details in the later sections. 



"It's not only about to see what everyone sees, but to think 
with what everyone sees, what no one has yet thought of. " 



Arthur Schopenhauer 



1.1. The Ether 

The idea of an omnipresent ether as carrier of light, and thus 
of any electromagnetic wave comes from Aristotle and was 
later taken up by Newton. Since Newton, the space has been 
viewed as a "container" in which all physical processes take 
place. Even if it was not provable, Newton was convinced 
that there is a substance that permeates the entire universe 
and connects it with each other. He called this invisible sub- 
stance "ether" and described it as a living, spiritual element. 

Also, James Clerk Maxwell, the founder of the electromag- 
netic theory believed in ether, calling it "a material sub- 
stance that is more subtle than the visible body, and which 
exists in those areas of space, which appear to be empty. " 

The notion of space, however, has changed dramatically in 
the continued development of physics and at least was chal- 
lenged by Einstein. Since then, formal properties of mathe- 
matical spaces are used for its physical description. 

As a seemingly disused physical concept, the ether hardly is 
treated by a scientific theory today. Although it is still dis- 
cussed today if it is possible to quantize the space, however 
even in this matter the space considered as a mathematical or 
geometric object. 

It was failed to prove ether around the turn of the century, 
and also in several later experiments. Albert Einstein could 
then solve the difficulty by banishing ether from his equa- 



tions and replaced it by the speed of light as a universal con- 
stant. Thus, the failure of attempts to prove the ether gave 
Einstein the impetus to develop the theory of relativity. 

In one of his speeches, Einstein summarized the former idea 
of the ether, and he expressed his views in detail about this 
issue: 

" Recapitulating: we may say that according to the general 
theory of relativity space is endowed with physical qualities; 
in this sense, therefore, there exists ether. 
According to the general theory of relativity space without 
ether is unthinkable; for in such space there not only would 
be no propagation of light, but also no possibility of exis- 
tence for standards of measuring rods and clocks, nor there- 
fore any space-time intervals in the physical sense. But this 
ether may not be thought of as endowed with the quality 
characteristic of ponderable media, as consisting of parts 
which may be tracked through time. The idea of motion may 
not be applied to it. " 

When talking about the subject of ether it is often asserted 
that Einstein would have abolished it. But how one can see 
in his speech, he did not abolish the ether, but he has rede- 
fined it according to his theory. So, he has modernized the 
ether concept during that period. 

It is interesting to experience what considerations are hidden 
behind the fact that at the beginning of the last century the 
debate in relation to ether was brought to an end. Not just 
because the fact that it is not provable, but also because there 
was no theory with which one could equally explain the 
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physical phenomena in the micro and macrocosm explain 
using the properties of the space. In his speech, Einstein also 
called attention to the following fact: 

"Of course it would be a great advance if we could succeed 
in comprehending the gravitational field and the electro- 
magnetic field together as one unified conformation. Then 
for the first time the epoch of theoretical physics founded by 
Faraday and Maxwell would reach a satisfactory conclu- 
sion. The contrast between ether and matter would fade 
away, and, through the general theory of relativity, the 
whole of physics would become a complete system of 
thought, like geometry, kinematics, and the theory of gravita- 
tion. " 

The above quoted speech of Einstein is very interesting for 
the subject of this book, and therefore it is included in the 
appendix of the book. In this speech, we get to know the real 
reasons why the former idea of "material" ether, was aban- 
doned in a justified way. 



Why can the ether not be measured? 

Since last century, the ether hypothesis is considered dead. 
In later experiments it also was not possible to prove the 
ether. In the many discussions on ether at the beginning of 
the last century and even later, no one seems to have consid- 
ered that the one thing they were looking for was simply too 
small to be detected in experiments. 

Apparently ether is considered as an element, which is large 
enough to be proven. However already at the beginning of 
the last century Max Planck -after the discovery of the quan- 
tum of action-, has derived the units which were named after 
him and has defined a tiny quantized quantity of the space as 
a Planck length l p = 1,616199 10~ 35 m . Latest after this rec- 
ognition, the researchers should have actually been aware 
that it is not possible to measure physical effects at these 
small scales. 

For centuries, the ether was defined with different, some- 
times even bizarre theories. However, the new world model 
is not based on the old ideas of space and the ether, so I will 
not use that term. 

In the following chapters we will see that the "empty" space 
has a structure, which previously was unknown. Even if the 
properties of the "empty" space can not be detected directly, 
there is enough evidence for the existence of a " substance 
that permeates the entire universe and connects it with each 
other " as Newton had described. 
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1.2. The structure of the quantized space 

As with any scientific model, also with the new world model 
we try to describe the reality with basic elements. In the pre- 
sented world model, the universe consists of simple compo- 
nents. However, this should not obscure the complexity of 
reality. An analog clock also consists of simple components, 
such as of gears, screws, etc. Only the interaction of these 
basic components according to a specific system brings the 
clock running. In the universe it is the interactions of the 
individual components that make the "clockwork" universe 
running. 

In the new world model, the complete space in the universe 
so the vacuum in its smallest dimension consists of unified, 
densely interconnected spheres with a strictly periodic struc- 
ture which I have referred to as "Space Balls" in this book. 

Figure: Vacuum filled with space balls 

J J J J J J J J J J J 

V J > J J J * 

V J J J J J J J J J 



J 



The sphere as a geometric body generally has special proper- 
ties and for the given volume has the smallest surface area of 
all possible body. This property is very important in the 
quantization of the space. Therefore, the new world model is 
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based on these quantized space balls and not on other geo- 
metric shapes such as cubes or pyramids. 

In three-dimensional space, each space ball is directly con- 
nected to 10 adjacent spheres. For uniform structure with the 
same diameter and the same gravitation between the space 
balls, there is an interaction with the factor 10 between the 
space ball in the center and its adjacent spheres. 

Figure: Interaction between the space balls 





Two-dimensional view 
in a plane 



View from above 



The space balls are magnetic monopoles, and they pull each 
other. All physical phenomena are the consequences of this 
primal magnetism in the space balls. As we are going to see, 
the charge, mass, and thus the basic components of matter, 
atoms, stars, etc. arise from interactions between these space 
balls. 

For the present, this principle can describe as follows: 

Magnetism > Charge > Mass > Particles > Atoms > Stars 
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I.e. the magnetism causes charges, and these generate mass, 
which then form particles that accumulate in atoms and thus 
produce all macroscopic bodies and celestial objects in the 
universe. 



1.3. The Final Formula 

Many physical phenomena can be explained with the funda- 
mental natural constants of speed of light and the reduced 
Planck's quantum of action. In the new world model the fol- 
lowing context constitutes the base of each physical event in 
the universe, and it can therefore be defined as a "final for- 
mula". 

The Final Formula: 

/z-c = Vio-i(r 26 (i-i) 

Speed of light with c=299.792.458 m/s 

h 
Reduced Planck constant with h = — . 

The reduced Planck quantum of action has been modified by 
transforming the final formula with: 



h = — ■ 10" 26 = 1,05482228647939 ■ 10" 34 
c 

Planck's quantum of action is determined experimentally, 

and physical measurements are always associated with 

measurement errors. Even the most accurate measurement 

can not provide a precise value. The determination of 
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Planck's quantum of action depends on many factors, so with 
the above reduced formula of the Planck constant was modi- 
fied. The absolute deviation from the CODATA value is 
minimal and amounts: 0,000250561 14310492 ■ 10" 34 . 

The final formula has the dimension of energy times length 
and thereby constitutes a universal relationship between en- 
ergy content and length scale. It describes the amount of en- 
ergy contained in the space balls and here, the quantized 
length amounts as modified Planck length l p =10~ 26 m. The 
dimension of the final formula with the general units eV in 
nuclear physics is: 



— = yll . J => 197, 39208802178700 MeVfm 



Despite to the above modified h, the modified value from the 
next Chapter was used for the elementary charge e. 

The final formula fi c = VIO 10~ 26 means that the space 
balls with the diameter of l p contain a certain amount of 

energy VlO. The interaction between the space balls is 
done with the time factor contained in the speed of light 
and the smallest action h. 

The constant speed of light is used as the time factor in the 
pulse transmission and therefore, also the quantized action h 
is constant. When asked which of the two existed at first 
(Hen-egg problem), we can say with certainty that the time 
factor which is measured from the speed of light is given, 



14 



and that h is directly dependent. In the Chapter "derivation of 
the speed of light," we will continue to discuss the phenome- 
non of the time factor. 

The attraction in the space balls in the form of energy with 
VlO and the universal time factor with the speed of light, 
are the only basic elements with which the universe is built. 
The modified Planck quantum of action as the smallest effect 
also plays a big role, but this quantity directly depends on the 
speed of light and therefore can be derived from it. 

With the "final formula" it is possible to make a clear and 
unambiguous description of the phenomena observed in na- 
ture. The simple formula also allows predictions about new 
phenomena. 

The final formula is harmless and any concerns that zealous 
scientists could use it to play "God" with it and turn the 
world upside down, are unfounded. The left side of the for- 
mula contains natural constants that have long been known 
for a long time and are used daily in nuclear physics. My 
discovery relates to the right side of the formula, and it ex- 
plains to what the fundamental constants of nature, the speed 
of light and the Planck constant can be attributed to. 

According to the new world model, space and time is quan- 
tized in the universe. In addition to the elementary magni- 
tudes such as the Planck mass, the Planck charge etc., also 
some fundamental constants of nature, and even the speed of 
light can be derived with the final formula. We also will gain 
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new insights on the nature of time and the three- 
dimensionality of space. 



1.4. The Secrets of the universe 

In physics, there are some natural laws, but many scientific 
theories. There are also rather interpretations, opinions and 
hypotheses on which these theories are based on. 

If we leave aside the theories and the various opinions and 
interpretations as "man's work", then only the laws of nature 
will remain. The empirically confirmed and universally valid 
laws of nature do explain the relationships and interrelation- 
ships of physical phenomena. However, there is a problem: 
they contain partially natural constants that only can be de- 
termined by measurement. While describing the processes of 
nature, one will encounter physical constants, whose values 
can be measured, but so far no one knows what they are to 
be attributed to. 

The secrets of the universe are thus hidden in the constants 
of nature. Consequently, many well-known physicists had 
the desire to derive the number of fundamental constants 
from a single constant. 

There are over a hundred fundamental constants, but only 
about two dozen of them are elementary, and the rest can be 
derived from them. After the discovery of the final formula I 
have therefore derived the basic constants of nature, because 
it is possible to explain the entire universe with them. The 
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derived constants of nature have been selected after careful 
consideration, and as we shall see later, even these funda- 
mental constants of nature are based on a single number, 
namely the elementary constant. 

Einstein also was dissatisfied with the constants of nature, 
and he has described it as follows: "... / cannot compellingly 
think of any reasonable and consistent theory that explicitly 
contains one number which could also have been chosen as 
another number by the whim of the Creator, where the world 
qualitatively would have been represented in a different way 
in its laws. " 

For Einstein, the most elementary constants of nature such as 
the speed of light, gravitational constant and the Planck 
quantum of action were not really fundamental, because their 
value still depends on "conventional" units. Only if it could 
be succeed to create one quantity from several constants that 
is a pure numerical value without unit of measurement, then 
a universal constant would exist according to Einstein's 
view. However the numerical value of this universal, abso- 
lute constant should be determined by the logical basis of the 
physical theory. 



The number v 10 in the final formula is the universal ele- 
mentary constant, and we will gradually learn their special 
characteristics in the following chapters. 

The below listed nature constants and some important physi- 
cal quantities have been derived with the final formula. As 
we are going to see, all fundamental constants in physics can 
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be attributed to a single number v 10 as the elementary con- 
stant. 



E = yfl6 < 



r c 
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v t„ 
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c = speed of light 

fi - reduced Planck quantum 

l p = Planck length 

t p = Planck time 

e = elementary charge 

m e = electron mass 

Q p = quantized charge 

m p = quantized mass 

G - gravitationnel constant 



//; 



Pro; 



= proton mass 



a = fine structure constant 
kr e = classical electron radius 
g - acceleration of gravity 
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2. Chapter 

Starting with the Planck length I = 10~ 26 m, the enormous 

dimensions in the microcosm provide ample space for parti- 
cles, charges, photons. These elements, in fact are already 
formed in the smallest plane in the Planck sphere. Therefore, 
the microcosm is like an ocean of microscopic particles and 
radiation. 

In the macroscopic length scale in the laboratory we only can 
study large concentrations of these elements. In experiments, 
indeed, we observe the existence of tiny particles or radiation 
seemingly to arise out of nowhere and disappear again. 
Therefore we call them virtual particles or vacuum fluctua- 
tions. However, also these particles are already large collec- 
tions of quantum objects, which we will discuss in the fol- 
lowing chapters. 

Note: 



In the following chapters, equations are derived to make 
certain connections clear. Here, the Planck length wasn't 
used in order to ensure clarity. The multiplication by the 
number one in the Planck length has no effect on the 
numerical values. During the comparison of equations 
derived with CODATA values, however, the Planck 
length is included in the extension with the orders of ten. 
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2.1. The quantized magnetism 

Magnetism is usually a hidden power. According to the new 
world model, it forms the elemental force in the universe, 
and therefore the entire universe is built up electromagneti- 
cally. 

The magnetic monopoles in the space balls form the origin 
of electromagnetism. Thus, the electrodynamics observed by 
us has its origin in the quantized magnetism. Magnetism is 
therefore not a side-effect of electrodynamics, but it pro- 
duces the electromagnetic interactions. Magnetic fields are 
not generated by the time-varying electric fields out of noth- 
ing. The effects of the elemental magnetism become appar- 
ent from the charge transport. 

The cause of electrodynamics is the magnetism, and it brings 
out the charges as an effect. Until today, this fact has been 
interpreted in reverse order. Although physics calculations 
do not change by this order, we are able to better understand 
the universe from a different perspective and thus gain many 
new insights. 

So far, no magnetic monopoles have been observed. As 
gravitation in the space balls, the magnetic monopoles show 
no physical events without external influence which one 
could be observed. Physical events emerge from the interac- 
tions of dipoles which are formed by external influences. 
Therefore, it is not possible to directly observe magnetic 
monopoles. 
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According to the following illustrations we see how the po- 
larity from magnetic monopoles is produced in the space 
balls. 




When the ball rotates in the center, it brings the neighboring 
balls to rotate as well with its gravitation force. The ball in 
the center, shown in the figure is able to rotate in any direc- 
tion in the three dimensional space and the directions of rota- 
tion of the adjacent balls are dependent on this due to the 
prevailing gravity. 

In the figure, the ball rotates in the center to the right, and 
therefore, all the balls also rotate to the right. If the direction 
of rotation is defined as polarity, then the rotation to the right 
side corresponds e.g. to the positive polarity. This globular 
cluster in the figure can only interact with other globular 
clusters with the same polarity, and with opposite polarity 
they would push each other away. 

In the classical description of the polarity, it is assumed the 
attraction of opposite polarities. To date, however, the ques- 
tion remains, why there is different polarity in nature and 
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what the mutual attraction can be attributed to. Without 
knowing the cause of the polarity, this classical approach 
leads to an incorrect interpretation. Many physical phenom- 
ena are interpreted without knowledge of their underlying 
principles. But nature does not depend on our human logic 
and our interpretations. 

With increasing distance from the center, the rotation energy 
of the globular clusters decreases. The different polarity be- 
comes interesting at the intersection between two globular 
clusters, as can be seen in the figure below. 

Figure: Two globular clusters with different polarity. 




At the intersection points there is interaction with the attrac- 
tive force between the balls on the one hand and on the other 
hand, repulsion is seen due to different polarity. 

The macroscopic magnetism is the consequence of different 
polarities of the sub-atomic particles. In addition to the mag- 
netic polarity, there is also a polarity of charge. The relation- 
ship between magnetism and charge will be discussed in the 
following chapter. 

The quantized magnetism in space balls has the value 
of VI , and with this elemental power other quantized sizes 
can be derived. 
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2.2. The quantized charge 

Each space ball exerts an attraction in the form of magnetism 
on the neighboring space balls. Through external factors, for 
example by pulse power, the space balls can be brought into 
rotation, and as we saw in the last Chapter causes the polar- 
ity. 

The charge of the electron is defined as elementary charge. 
The electron only carries half the charge in an atom and the 
other half of the charge s carried by the proton. The correla- 
tion between the elementary charge e and the quantized 
charge Q p can formulate as follows: 



Q P =2e (2-1) 

e = Qz- (2-2) 



And this corresponds to the following relationship: 



71 I 



For the quantized charge of a space ball, we get: 



e,-#-/, (2-4) 

71 
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And this is equivalent to: 



h ■ c 
Q P =^ (2-5) 

71 



The charge of an electron as an elementary charge, according 
to CODATA is: 

e = 1,602176565 10" 19 C. 
With the above equation (2-5) we obtain the value for the 
elementary charge with 

e = 1,602028577669910 ■ 10" I9 C. 
The deviation from the CODATA value is 

0,000147987330086531- 10" 19 C 

In the measurement of the electron elementary charge in the 
small length scales of up tolO" 19 , several factors have to be 
considered. In addition to the influence of the geomagnetic 
field, the local acceleration and the gravity, the influences of 
the measuring apparatus on the test object must also be con- 
sidered. 

The primary magnetism in the space balls with disturbance 
produced by external influences creates charges. Pictorially 
this can be thought as a dynamo. Every movement of the 
dynamo causes magnetic interaction with its environment. A 
rotating space ball makes adjacent balls rotate with its mag- 
netic field and thereby power is spent. This power transmis- 
sion and energy transfer between the space balls is called 
Q p as quantized charge. 



24 



In actual fact, magnetism is transmitted in form of magnetic 
force. In our macroscopic dimension it is possible to move 
charges with magnetism and the electric current from the 
wall outlet is due to this principle. Moving charges in turn 
cause magnetism. Therefore, it is seen that charges are the 
transport of magnetism. 



2.3. The quantized mass 
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According to the famous formula E = m ■ c , the mass is 
equivalent to energy. And according to the new world model 
with the final formula h- c = vlO ■ 10~ 26 is also a form of en- 
ergy. If we equate these two equations and use the Planck 
mass as rest mass, we obtain: 

2 fTTT h-C 



m P -c= VlO =^- (2-6) 

lp 



Obtained by reshaping the Planck mass m 



p ■ 



m p =— (2-7) 



The Planck's rest mass has the value 

m„ =-?- = 3,51850841584345 -10" 17 ^ 
p cl P 

The Planck's rest mass is thus the ratio between the smallest 
effect and the speed of light in the time factor. We will dis- 
cuss this time factor later. 
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Using fi = in the above equation, we obtain addition- 

c 

ally: 



m p = — ^ (2-8) 



However, there are still the following relationships: 

1 
c 2 VlO 

m p =-^= (2-10) 



m P = - j= (2-9) 
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1 c , r— vio 



m p h 



c 2 VlO=^ (2-11) 



h ■ c 

The relationship with the quantized charge Q p = — j- and 

71 



h . 

c 



m p = — is: 



- nip- c 

Qp=^^ (2-12) 

7t 



And then we obtain for the Planck mass the following: 



m p =^- 2 — (2-13) 

c 
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The Planck mass in eV (m PeV ) corresponds to 



.2 



m PeV =2-7t i (2-14) 

Transforming the units from kilogram to energy eV, the fol- 
lowing factor is used (left site): 



2 o^-2 

C - = ^- (2-15) 

e m p 

And this is equivalent with the following relation to Ein- 
stein's Formula: 



2 m p ' c tLp s~ i ^n 

271 = = = m PeV (2-16) 

e e 



=> E p =JlO=e-2x 2 (2-17) 

The relationship between the mass and the charge is of great 
importance for the structure of the universe. Many micro- 
scopic and macroscopic physical processes are founded upon 
the interaction of charge and mass. 

One can imagine the quantized mass as follows: In case of 
failure of the magnetic attraction force by external factors 
the space balls rotate and they thereby use a force in order to 
move the adjacent space balls. We have described this power 
transmission in the previous section as "charge". The resis- 
tance of the space balls as a counter force to this movement 
is the force of inertia, and thus it is the mass of the space 
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balls. The resistance of a body in relation to a change in its 
rotational movement is generally referred to as the moment 
of inertia, and the mass of a rotating body is exactly the same 
moment of inertia. 

The magnetic component of the kinetic energy is transmitted 
by charges and the inertia force is exerted against it with 
mass. All space balls are interconnected through magnetic 
attraction and a change in their state by rotation calls forth 
certain resistance, which appears in the form of mass as iner- 
tia. 

Thus, each particle with mass also contains a charge and vice 
versa. Mass and charge can only exist together, and they 
form the basic properties of all particles. The impulse force 
that causes the disturbance of magnetism between the space 
balls and causes charges, also produces mass as a counter 
force. 

Mass and charge are the two sides of the same medal just as 
the speed of light and Planck's constant of action is interde- 
pendent and which represent two sides of the same medal. 
The reasons of physical processes are h and c, and thereby, 
the charge and mass is produced as an effect. The magnetism 
in the space balls generates charge through rotating, which in 
turn generates a force of inertia mass. This process takes 
place with the speed of light as time factor and the smallest 
effect with reduced Planck's quantum h. 



28 



2.4. The quantized energy 

The energy can be defined from different aspects. According 
to Planck energy is the smallest effect with a given fre- 
quency: E = h-f 

And according to Einstein, energy and mass are equivalent: 

Z7 2 

t =mc 

According to the new world model we obtain for the quan- 
tized energy the value with: 



£ P =V10 (2-18) 

and it is equivalent to: 



E P =m P c = V10 (2-19) 

Following relationship is obtained for the quantized energy 
with the charge power: 

E P =Q P -7T 2 (2-20) 

The quantized energy consists of the attraction force in the 
space balls. It is noticeable on magnetism and thus holds 
together the whole universe. Therefore the quantized energy 
and the quantized magnetism are identical. 
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2.5. The modified Planck-Units 

After the discovery of the quantum of action and based on 
this smallest action element, the famous physicist Max 
Planck has tried to derive quantized magnitudes. All physical 
quantities should be derived with the so-called Planck units. 
However, these Planck units were not applied until today and 
they were almost forgotten. In fact, in terms of quantized 
values Planck was on the right track. However, research in 
the field of quantum physics only broke through a century 
ago its groundbreaking discovery. 

The presented new world model is based on Max Planck's 
approaches to the quantized values. However, we cannot use 
the original Planck units, because they are based on gravita- 
tion as "primal force". Since Newton, gravity is regarded as a 
universal force that holds together the entire universe. As we 
will see later in the related Chapter, this is only half the 
story. As with the other fundamental forces also Gravitation 
is only a modification of magnetism as a primal force, and it 
shows its effect in larger dimensions and only from a certain 
particle density. 

The gravity only shows its effects in the presence of parti- 
cles, but the universe mainly consists of "empty" space and 
particles only create "side effects" of the many dynamic 
processes in the smallest scales in space. Therefore it is not 
possible to explain the entire universe with gravity, which 
describes the interaction of particles with each other. In the 
next chapters we will discuss this topic in more detail. 
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At the end of this chapter the previously discussed quantized 
variables with the corresponding formulas are listed. In 
honor of Max Planck I have named these as modified Planck 
units. The remaining physical units can be derived with these 
quantized sizes as base units. The quantized time has a spe- 
cial shape, and we therefore will discuss these in the 4 l 
chapter after we have analyzed the nature of time. 



Length: l p =10~ ia m 



Mass: m v =-^— = 3,51850841584345 -10" 17 ^ 
1 c-L 



Charge: Q =^--l P =3,204057 15533983 ■ 10' 27 Coulomb 
Jt 



Energy: E P = V10 =3,16227766016838 Joule 



2.6. The units invariance of the final formula 

According to international definition all physical units can be 
attributed to seven base units (meter, kilogram, second, am- 
pere, kelvin, mole and candela.). All others are made up of 
these basic units. 
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The base unit of mass, the kilogram, is an arbitrary determi- 
nation, and for several years international committees are 
trying to perform a redefinition. It is intended to determine 
the units kilogram, ampere, kelvin and mole based on the 
fundamental constants. For example, should ampere be de- 
fined by the flow a certain amount of particles of the electron 
charge per unit time. And the unit of mass with the kilogram 
shall be defined on the natural constant "Planck's quantum of 
action". 

The kilogram as the unit of mass is a "sub-unit" because it is 
based on arbitrary determination and not to fundamental 
constants. While the mass of a body irrespective of its loca- 
tion is always the same, the force of gravity acting on it de- 
pends on the acceleration of gravity. In international deter- 
mination of the mass, however, the heaviness-property of the 
mass, i.e. the weight is determined. The mass of the "primary 
kilogram" is defined by the weight force and not the mass of 
the particles contained in it. The current goal is to determine 
the mass of the particle masses contained in the kilogram 
prototype (Avogadro project). 

The final formula is not only the basis of the nature constants 
but also on the physical units. With the elementary constant 
vlO for the energy, besides the fundamental nature constants 
c and h also the modified Planck sizes can be derived. 

The final formula is independent of our arbitrary defini- 
tion of units. This topic I will illustrate with two examples, 
the meter and kilogram. 
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Let's look first at the dependence of the units themselves: 
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kg 














m 
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The meter, the kilogram and the second are included in the 
definition of the ampere. 

The final formula with units: 







hi 
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The final formula at first glance appears to be depend on our 
arbitrary definition of kilogram, meter and second. However, 
it must be remembered that the Planck constant quantum of 
action, meter and second are based on measurements in the 
quantum dimension. The masses of subatomic particles are 
not "weighted" but derived through energy measurements. In 
atomic physics, we therefore use the units of energy (eV), 
because physical units are interdependent and therefore can 
be converted one into another. 
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The base unit for energy is joules and can also be converted 
into the following units: 

i 2 

Joule=Nm = Ws = g ' ! " 



s 2 



Example of changing the meter 



If for example the definition of the meter changes, then so 
does the Joule because it also contains the meter. Thus for 
the speed of light and reduced Planck's quantum of energy 
we also would get a different value, but still the basis of the 
final formula with v 10 would not change. The reduced 
Planck's quantum of action, with the final formula directly 
dependent on the determination of the speed of light with the 
following equation: 



10 __ M 



■10" 



Example of change of the kilogram 

Since for the arbitrary decision of the elementary kilogram 
there is no defined unique physical property of the mass. The 
mass is converted in atomic physics on the principle of 
equivalence of mass and energy through the following for- 
mula: 

E = m-c 2 ^m = 4" (2-21) 

c 
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As the smallest unit of energy applies the elementary charge 
and it is calculated the mass of the kilogram in eV to the fol- 
lowing: 

,■ -. s Mass (in eV) ■ e 

Mass (in kg) = y — '— (2-22) 

c 



Mass(inkg)c 2 
Mass (in eV) = — (2-23) 



Masses in eV of the particles, electrons and protons derived 
in the next Chapters are based on the conversion formula in 
atomic physics. 



The electron volt (eV) is defined as follows: 

1 eV = 1,602176565 ■ 10" 19 Joule -> kg ' m 



2 



s 2 



eV 

1^- = 1,78249718674393 -10" 36 kg 

c 



"An electron volt is the amount of energy to which the kinetic 
energy of an electron is increased as it passes through an 
acceleration voltage of 1 volt. " 

The Ampere is defined as follows: 

"1 ampere is the power of the time-constant electric current 
which- in a vacuum between two parallel, infinitely long, 
straight conductors with negligible circular cross-section 
and the distance of 1 m between these conductors would 
cause a force of 2 -IQ' 1 Newton's per meter of length." 
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One ampere represents a flow of 1 coulomb per second 

through the cross section: 

. Coulomb 

Ampere = 

Second 

"A coulomb is defined as the electric charge, which is trans- 
ported in one second by the cross section of a wire, in which 
an electric current of the strength of one ampere flows. " 

The Volt as a derived unit is defined as follows: 



lVo\t = l— Nm - kgm 



C A-s As 



3 



As it can be seen in these units, they do depend on each other 
and the change of the meter or the kilogram also leads to the 
change of electrical quantities such as ampere or volt. 

If the definition of the kilogram is changed, which is indeed 
planned for the future, then the ampere changes because it 
contains kg. This would, however, also change the value of 
the electron volt (eV). The following relationships namely 
depend on the reduced Planck's constant and the mass of the 
quantized electron charge: 



h = mpeV ' e (2-24) 



h ■ c 

=> m Pev = (2-25) 

e 

(m PV = Planck mass in eV) 
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The discrepancy at the Planck mass 

Here, I would like to point to a discrepancy: the Planck mass 
is greater than the mass of subatomic particles. The quan- 
tized units are the smallest physical units, but the original 
Planck mass and also the Planck mass modified with the 
final formula is greater by several powers of ten. 

For comparison with the powers of ten with kg: 
Original Planck mass: 10~ 8 
Modified Planck mass: 10" 17 
Electron mass: 10~ 31 
Proton mass: 10~ 27 

Note: 

This discrepancy does not affect the numerical values, but 
only affects the powers of ten. 

I have not yet figured out the reason for this discrepancy. 
Perhaps something is wrong with the above mentioned con- 
version between kg and eV. I suppose it's up to the defini- 
tion of the electric charge (Coulomb) and the electric current 
(Ampere). The factor in the strength of 10~ 7 in the definition 
of ampere seems to lead to a discrepancy in the transforma- 
tion of the mass in kg. 

In atomic physics, the unit eV is used for the mass and there- 
fore the experiments and the theoretical calculations are cor- 
rect. But when compared to the quantized, smallest mass, i.e. 
the Planck mass, this difference appears. 
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Nevertheless, in the next chapter, I have derived the masses 
of subatomic particles in kg, because in this way the property 
of matter with gravity and inertia can be better analyzed than 
by conversion to energy units. 
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3. Chapter 

In the last chapter we have discussed the quantized physical 
quantities, the so-called modified Planck units that even do 
occur in the smallest dimensions. The mass and charge of 
which the particles exist in the universe, originate from the 
smallest dimensions. 

In this chapter we will derive some selected important physi- 
cal parameters and constants of nature, which are based on 
these quantized sizes, but which comparatively occur in lar- 
ger dimensions. With the approaches about the new world 
model which are discussed here, it is also possible to derive 
more fundamental physical constants and variables. 

These derivations demonstrate that the previous findings in 
physics may also be explained from a different perspective 
thanks to the new world model. The variables such as the 
mass of protons, electrons, the gravitational constant etc 
which are determined in an experimental way can be derived 
with the new world model, and we will see that it is possible 
to attribute the macroscopic magnitudes to the quantized 
elementary elements. Various derivations were performed to 
obtain information on the internal structures of particles. 

The data of the internationally recognized organization CO- 
DATA were used as benchmarks for physical measurements. 
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Since the universe is built up from fundamental components 
with VI as an attraction force of the space balls and the 
speed of light as a dynamic component macroscopically 
measured quantities, such as the mass of sub-atomic parti- 
cles, can be attributed to these elementary elements. How- 
ever, in this case the differences in the size scale must be 
considered and the equations have to be expanded in powers 
of ten. 

This extension is similar to the following facts: The weight 
of an average apple is determined and then this is compared 
with one ton of apples of the same sort. Comparing the 
masses, the mass of an apple, which would be the quantized 
values from the last chapter, must be expanded with orders 
of magnitude to reach the mass of this one ton of apples. 
That would be the mass of the proton. 

The principles behind these expansions with powers of ten 
have not yet been analyzed. But I'm sure that even here yet 
unknown principles are hidden behind it. When developing 
the new world model, this issue also must be analyzed. 

Mass describes the property of matter, and until today no one 
knows what causes it. It is contained in many physical units, 
and with the length and time forms a fundamental quantity. 

The quantized Planck mass has been derived in the last chap- 
ter and the analysis of particle masses in this chapter is an 
attempt to explain how mass is formed. All derived equa- 
tions provide exactly the same result for the mass of parti- 
cles. Even if the particle mass was derived from several for- 
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mulas, the most equations only are transformations by sub- 
stituting other variables. 

For clarity reasons, the Planck length was also omitted in the 
equations primarily in this chapter. 



3.1. Derivation of the electron mass 

In the electron mass, we obtain the following connection 
with: 

Q P 



m e =^- (3-1) 

m p 

And by entering the quantized mass: 



m e =Q P -j (3-2) 

n 



with the calculated value of 

m e = 9,10629385 1429520 ■ 10" 31 kg . 



According to COD ATA, the measured mass of the electron 
is: 9,10938291 10" 31 ^. The absolute deviation for CO- 
DATA value is 0,003089058570479190 ■ 10" 31 kg . 

In contrast to the proton mass, the mass of the electron con- 
sists from the ratio of the charge Q p and the quantized 
Planck mass m p . The electron is therefore not an independ- 
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ent particle with its own characteristics, but it is a part of the 
proton. 

The calculated electron mass is in compliance to the Units 
eV used in the atom physics: 

m eV = mg(m kg) ' c = 0,5108728316179790 MeV (3-3) 

e 

According to COD ATA the electron mass in eV is 

MeV 
0,510998928^^ 

c 

Despite the electron mass m e with the unit kg we will ana- 
lyze the relations of electron mass m eV with the units in eV 
in he following Chapters. 

In my analysis, I have found the following relationships 
whereby the Planck length has been omitted for clarity. 

m e =^Y ( 3 - 4 ) 

7t 



m e -71 (3-5) 



m„ = 



f + \ 2 



In c 



(3-6) 
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2-c 2 

— (3-7) 



=^> 2-c 2 =m p -m eV (3-8) 

(Planck mass times Electron mass in eV) 

3.2. Derivation of the proton mass 

For protons as core components of atoms gives the mass is 
obtained through the radius r prot with: 

m prot =c-h- r prol (3-9) 

Or by adding h-fi-ln in this equation, we do obtain: 

™ prot = c ■ h ■ In ■ r pmt (3-10) 

With fi- c = JlO it is obtained 



m pM =M-2x.r pM (3-11) 

With the quantized mass according to the equation 
E p -m p -c 2 - VlO it is obtained the following: 



m pr „, =m P -c 2 -2ji-r pmt (3-12) 
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h ■ c 
And with the quantized charge Q p = — — we do obtain the 

following relationship: 

m prot = Q P ■ 2x 3 ■ r prot (3-13) 

All equations shown above provide the same results for the 
proton mass. 

According to the experiments with muonic hydrogen at the 
Paul Scherrer Institute (Germany), the radius of the proton is 
r prot = 8,4184 -10- 18 m 

and for the proton mass with this radius we obtain the value: 
m pm = 1,672666757135560 ■ 10~ 27 kg 

According to COD ATA, the mass of the proton is 

1,672621777 -10" 27 ^. 
The deviation from the experimental determined value there- 
fore is - 0,00004498013555 ■ 10" 27 kg . 

In the next Chapter, we will derive the proton radius and thus 
calculate the proton mass more accurate. 

3.3. The classical electron radius 

The "classical electron radius" arose from the analogy with 
charged macroscopic hollow spheres, and it describes a 
charged hollow sphere with the distribution of the elemen- 
tary charge on the sphere surface. The classical electron ra- 
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dius is derived from the context of the capacity of a spherical 
surface and the rest energy of the electron. 

Here, we do not talk about a normal radius of a particle or 
the electron, but it is described the relationship between the 
charge distribution on a spherical surface and the self-energy 
of the electron. The designation of "electron radius" is mis- 
leading because it does not concern the actual radius of the 
"particle" electron. 

For the derivation of the proton radius and the proton mass 
in the next section, we need the classical electron radius. 

The equation for the classical electron radius is: 



kr = 



An -e -m e -c 



1 



Since, for the Maxwell's formula with = c applies, 

A7t-£ {) 

for the classical electron radius we obtain in abbreviated 
form: 



kr e =— (3-14) 



and this corresponds exactly to the following relationship: 
m e -kr e (3-15) 



<Q r ^ 



V ^ J 
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The classical electron radius thus describes the relationship 
between the interactions of the elementary charge to the 
mass of the electrons. When we replace the variables with 
their quantized sizes Q p and m p , we do obtain the following: 



kr. 



m, 



'qS 



Q, 



m. 



-G, 



(3-16) 



With this formula we can explain the interaction of the 
charge distribution on a spherical surface instead of the elec- 
tron mass with the Planck mass. 

In this formula we add the modified elementary charge from 
Chapter 2.2, with the value e = 1,602028577669910 ■ 10" 19 C 
and the electron mass derives in the last Chapter is replaced 
with m e = 9,10629385 1429520 10" 31 ^ and we do obtain 
the classical electron radius kr e with the following value: 



kr e = — = 2,818375516476650 10" 15 m (3-17) 



fi ■ c h 

Or with Q p = — z- and m =— we do obtain: 

7t C 



kr„ 



Ak 1 



(3-18) 
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With the classical electron radius and the quantized sizes we 
can also calculate the electron charge: 




^■fcr-VlO (3-19) 



In my analysis, I have found the following relationships 
whereby the Planck length has been omitted for clarity. 



i KT 

e = V10-c 2 -^ (3-20) 



kr e =^ (3-21) 

2-c 



3.4. Derivation of the proton radius 

A direct correlation between the charge distribution of the 
electrons and the charge of the protons exists in the atoms. 
Therefore, the proton radius was derived with the classical 
electron radius in order to check this relation. 

A space ball has the characteristics of charge distribution, 
which is included in the classical electron radius. We con- 
sider the two radii and get the relation: 



™-kr e -r prot =\ (3-22) 
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Rearranging this equation, we obtain the proton radius with: 

3 
4-kr-JlO 



r prot =— ;= 0-23) 



Using kr e = —Q P m p in the equation above, we do obtain 

the relation between the proton radius and the quantized 
charge and mass with the following formula: 

r prot = ~ 3 —^ (3-24) 



Qp-rrip- V10 



We also are able to calculate the proton radius by using the 
following relation to the quantized magnitudes with the 
Planck mass and the Planck volume: 



r prot = — -lM (3-25) 

m p 



The relationship between mass and volume generally shows 
the proportion of the mass per unit volume as the density. As 
we shall see later, the reciprocal of the density also is of 
great importance in physical processes as a specific volume. 

Other relations: 

r prot =l5-— (3-26) 

e 

With the above derived equations for the modified proton 
radius we do obtain the value: 
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r pwt = 8,415160546424410 -10" 18 m. 



According to the experiments with muonic hydrogen at the 
Paul Scherrer Institute (Germany), the radius of the proton is 



r P rot = 8,4184 ■ 10 m and with the equations derived we do 

obtain a slight deviation. 

For the proton mass with the modified radius, we finally 

obtain the value m prot = 1,672023104385960 ■ IQ~ 27 kg . 



Even from the other now following contexts, it is obtained 
exactly this value for the proton mass. 



Calculation of the Proton Mass 

With the classical electron radius, we calculate a spherical 
volume, which is the interaction of the electron charge to 
mass of the electron as a distribution in a spherical volume. 
I.e. instead of the usual hollow sphere, consider a ball filled 
with the volume: 

With the proton radius we calculate a spherical volume, 
which contains constituents of the proton in the nucleus: 

V =-x- r 3 . 

prot ~ prot 

The Planck volume with half the Planck length as the radius 
we do obtain without powers of ten: 

71 

~6 



V P =-7t- 

3 



1 i 



P_ 

V2y 
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With this sphere volume for the density of the proton in the 
nucleus we obtain the following relationship with the Planck 
magnitudes: 

^ = 48^i (3-27) 

Vprot M P 

The density of protons in the atomic nucleus as the ratio of 
its mass to its volume is equivalent to the Planck volume V P 
and the volume according to the classical electron radius V e 
and the ratio to the Planck mass m p . The factor 48 exists be- 
tween the proton density and the spatial distribution of the 
Planck mass with the quantized volume. 

Pictorially this can be imagined as follows: The 48-fold ratio 
of the smallest volume with the most small-mass, which is 
included in the volume of the classical electron radius, gives 
the density of the proton. The density of the proton mass 
multiplied by the quantized mass results in a ball with the 
magnitude V e according to the classical electron radius with 

48 Planck- globules. 

Figure : Relation of the proton density and Planck volume 

V. 
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We also can derive the proton mass independently from its 
radius. We use the equation (Equation 3-11) 



m prot =yfl0-2^'r prot 



V 



the Radius of (Equation 3-25) with r = —!— -lit -9 and 



obtain the mass of the proton with the quantized magnitude 

as: 



"V„ ( = — -4^-9-VlO (3-28) 

m p 



Here, the redenominated equation shows us with 

m proI -m P =V P -47T 2 -9-M (3-29) 

that the proton mass gives a particular Planck volume in 
units of Planck mass. 

Since a close relationship is present between the protons and 
electrons, and their masses are contained in a certain quan- 
tized volume, we obtain the following relation: 



M.M. Vr= !± (3-30) 

m„ m„ r „, 36 



prot 



The first two terms stand for the rate of the Planck mass for 
the electron and proton per space ball in the Planck vol- 
ume V p . After transformation of this equation we do obtain: 



51 



m e ■ m P ro, ■ m l = 360 ■ V P (3-31) 

I.e. the mass of the proton and the electron in proportions of 
Planck mass results in 360 times the Planck volume. 

If we use quantized sizes in the above equation instead of the 
masses of the proton and electrons then we do obtain with 



m Pro t = Qp ■ 2 ^ 3 ■ r „rot and m e = 



Q 2 P -2x 3 -r pmt =360^- (3-32) 

m P 

By rearranging we do obtain the proton radius with: 

r =IM-^ (3-33) 

m p 

I.e. the proton radius is derived from a certain ratio between 
the Planck volume and the Planck mass, which can be de- 
fined as a specific density of the proton. 

Other relations: 

m 

m Pl0l -e--^ = l,S (3-34) 

' p 



m Pro , -1,111111... = ^- (3-35) 

kr 



36-^- (3-36) 

m„ 
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1,5 •# 

"W = T (3-38) 



With the Planck mass in eV (m PeV ) we obtain the following 
relation: 

m Pro, =3x-m PeV -c 2 (3-39) 

The mass oft he proton according to the derived equation in 
eV is: 

MeV 

m o _ tv = 938,0228573825890 



ProlV s~i\>,\im*\3^ I ^Kj^^Kjjyj 2 



According to CODATA value is: 938,272046 MeV/c 2 . 



With the proton mass in eV (m ProtV ) we obtain the following 
relation: 

m fto ,=l,5.^L. (3-40) 

V 

prot 



m Pro , =2-;z3^- (3-41) 



"Tr otV 

m p 



4-V 



(3-42) 



™» OI v=l\-kr e -V Prot (3-43) 
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Summary of the results so far 

Based on the quantized sizes we can derive the proton radius 
and the mass of the proton and electron with the previous 
equations and directly calculate them from the new Planck 
units. This way we obtain previously unknown relationships 
that will be analyzed further in future projects. 

The derived equations are fundamental relations, because 
they are based on quantized values. For example the relation 
of the electron mass as the ratio between the quantized 
charge and the quantized mass is even included in the small- 
est dimension. The expansion factor as a power of ten be- 
tween the smallest dimension and the dimension in which 
the value has been determined experimentally shows us that 
this correlation is noticeable only from certain spatial dimen- 
sion in our measurements. However, its components and the 
relations of which it exists do already exist in the smallest 
dimension. In other words, the experimentally measured 
subatomic particles are aggregations of smaller particles, and 
their properties are based on the same context. 

The connection between mass and volume, which we call the 
density for example, exists for an apple just like for the 
Earth, but in different size dimensions. This fundamental 
relation of the density does not arise only when the apple has 
reached a certain size. The apple itself is made of such a con- 
text. 

The minimal differences in the microscopic size scales be- 
tween the values measured in the laboratory and the theo- 
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retical values of the derivations in addition to technical 
measurement inaccuracies also are based on even the small- 
est influence of gravity and the acceleration of gravity, 
which add up over several size scales. 

The measured mass, or to be more specifically, the weight of 
a particle, and accordingly of the proton, depends on the lo- 
cation. On Earth, gravity and gravitation are not the same at 
different areas and places. On the earth, depend on the geo- 
graphic location we would read different values for a mass. 

Therefore, in terms of the mass, it must be distinguished be- 
tween the empirical values under the action of gravity and 
the actual values. It could be possible to add additional influ- 
encing factors to the calculated values, but these influence 
factors, such as the acceleration of gravity, are also depend- 
ent on the location themselves and therefore variable, too. It 
would be better to indicate the local dependent gravitational 
acceleration in mass measurements. In the later Chapter we 
will discuss the direct connection between the proton mass 
and the acceleration due to gravity. 

The components of atoms can be explained by the new world 
model, but since we only have analyzed the mass and radius, 
we do not receive sufficient information about the structure 
and the internal structure of these particles. For a new nu- 
clear model, all the other properties of the atoms also must 
be taken into account. If we trace back more experimental 
findings about atoms on the quantized size, we also can get a 
better picture of the internal structure of atoms. In future 
projects, we will analyze further correlations using the quan- 
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tized sizes, it will be possible to obtain a better picture of the 
internal structure of the atoms. 



3.5. Derivation of the fine structure constant 

The Sommerfeld fine structure constant a as coupling con- 
stant describes the strength of the electromagnetic force be- 
tween two elementary charges. The formula of the fine struc- 
ture constant is: 

1 e 1 

a = — (3-44) 

4 • 7t - e he 



1 



With the CODATA-value: 

0,00729735253594845000 or 

137,03599971 

The fine structure constant can also be shown with the quan- 
tized quantities. The first term is replaced with c 2 from the 
Maxwell Formula: 

1 1 

c = 



ju -e A-Tc-e, 

Having h ■ c = VIO we use e = — r for the elementary 

K 2 

charge and obtain: 

VlO 



c 
a- 



2 f /777\ 2 



10 



2-71 



(3-45) 



By transforming, we will obtain: 
56 



10 0-46) 



Atc a 
And since it is given vlO = h ■ c , we at least obtain 



a = -■-!— (3-47) 

h \7t A 



Accordingly, it is seen that the fine structure constant instead 
on the elementary charge only depends on the natural con- 
stants c and ti and has the dimensional value of 

1 



a = 0,00729427 1493324960 or 



137,0938826331190 



The absolute deviation from the COD ATA value is only: 
0,00000308 10426234970 1 . 

According to the new world model, the electromagnetic 

force (a) between electrons and protons is caused by the in- 

h 
verse ratio of the Planck mass m p = — and the geometric 

c 

generic component. 



1 J_ 
47 4 



a = — (3-48) 



With the quantized charge, we also can formulate the fine 
structure constant as follows: 
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Q 



2 



a = ^^- (3-49) 



With the quantized charge and the electron mass, we obtain 
the following relationship: 



a = -O p -m e (3-50) 

4 



This relationship is quite similar to the derived formula 
(3-16) for the classical electron radius from the last Chapter, 
with the only change in masses: 

kr e =-Q p m p 

In the above formula (3-50) it can also been seen similarities 
in the fine structure constant with the gravitational force. At 
the end of this Chapter we will derive the gravitational con- 
stant, and a comparison of the two forces shows that the fine 
structure constant describes a kind of "gravitational force" in 
the atoms. The strength of the electromagnetic force between 
protons and electrons is based on quantized charge just like 
the gravitational force. 

I have found the following relations in analyses I made: 

m ■ e 
a = ^— (3-51) 

2 

With the electron mass in eV: 

"w=f— (3 " 52) 

4 an 
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3.6. Derivation of the acceleration due to gravity 

With the spherical volume V e of the classical electron radius 

from the Chapter 3.3, which shows the connection of the 
charge distribution of the elementary charge in a spherical 
volume, we can derive the acceleration of gravity as a spe- 
cial density function of the proton:: 



3,33333... m prot 



6,06060... V 



(3-53) 



The acceleration of gravity results from the relation between 
the proton mass and the spherical charge distribution in an 
atom. Moreover, the equation contains a time factor as a co- 
efficient. In Chapter 4 we will discuss the phenomenon with 
the time factor in the Chapter "The Origin of the time." 

The acceleration of gravity or the gravitational acceleration 
is independent of the mass of the falling body, and therefore 
all bodies fall equally fast in a vacuum. 

The acceleration due to gravity and the acceleration of fall 
are independent of the mass of the falling body, and there- 
fore all bodies fall equally fast in vacuum. However, the ac- 
celeration of fall depends on the density of the attracting 
matter. On any celestial body there are therefore different 
gravitational accelerations, and the above derivation relates 
to the specific density of the attractive matter. 
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The above equation is equivalent to: 

= 3 1,11111... m pmt 
8 6 1,01010... V e 

And it also can be written as follows: 
1 m, 



(3-54) 



prot 



(3-55) 



0,181818181... V e 
In abbreviated form, we finally obtain: 



Ytl 

8=5,5-^ (3-56) 



The numerical value for the acceleration due to gravity is 
g = 9,8066298275635 and according to COD ATA is deter- 
mined with g = 9,80665 . 

Transforming the above equation, the proton mass can also 
be calculated over the gravity of fall with the following for- 
mula: 

m prot =8~ (3-57) 

Here it can be seen the direct relation between the proton 
mass and the acceleration due to gravity, which we have dis- 
cussed in the derivation of the particle masses. 
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3.7. Derivation of the gravitational constant 

In the previous Chapters we have dealt with the particles in 
the microcosm. The universe is dominated by gravity in the 
macrocosm, in the solar systems and galaxies. In contrast to 
the other fundamental forces the gravitation can not be 
shielded and only acts attractive. 

The gravity is noticeable from certain magnitude dimensions 
and it is only a modified form of elementary magnetism. It 
applies since its discovery by Newton as a universal attrac- 
tion that holds together the entire universe. Here, the mag- 
netism in the space balls is the actual universal force that 
holds the universe together. Gravitation explains the attrac- 
tion of mass, and it is not possible to explain the entire uni- 
verse with it because the universe mainly consists of "empty" 
space and the observable mass only accounts for 4 percent 
according to current researches. 

In the 2 n Chapter, we have already learned that mass and 
charge belong together and each particle with mass also in- 
cludes a charge. This relationship between mass and charge 
becomes noticeable as of a certain size dimension of the 
gravitational force. The interaction of charge and mass can 
be calculated with the following gravitational constant. 



G = 3-hc- — - — (3-58) 

3 \k ■ ju 
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The gravitational constant G is the ratio between the attrac- 
tion force h ■ c in the space balls and the magnetic factor 
with the vacuum permeability factor on a spherical sur- 

1 he 

face in the form of 



An ■ jU Q An- jU q 

h ■ c 
With the quantized charge Q p = — — and the induction con- 

stant jU Q = Atu, it is possible to formulate this context as fol- 
lows: 



G = 3- -Q- (3-59) 

3 16 



The coefficient of 3.333 ...in gravitational constant is a time 
factor and this topic, we will discuss in the next Chapter. 

In summary form we finally obtain the gravitational constant 
with: 



G = 0*. (3-60) 

48 



With the calculated Value of: 

G = 6,6751190736246400- 10" 11 . 

According to COD ATA, the gravitational constant is: 
G = 6,67384 10" 11 . 

The deviation from the COD ATA value is 
0,001279073624637630 ■ 10" 11 . 
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The measurement of the gravitational constant in different 
laboratories showed the following values and the average 
value is very consistent with our calculation: 



Laboratory 


G • 10 11 


New Zealand MSL 


6,6742000 


Zurich 


6,6749000 


Wuppertal 


6,6735000 


BIPM 


6,6830000 


Karagioz (Russia) 


6,6729000 


Luther/Towler 1982 


6,6726000 



Average 6,6751833 

In macroscopic length scales, the relation between the quan- 
tized charge and the special proton density, makes itself no- 
ticeable according to the gravitational acceleration which 
was derived in the last Chapter. The density as the ratio be- 
tween the mass and volume knowingly describes how the 
particulate mass is dispersed in a particular space. The bond- 
ing force between the particles ensures the cohesion of the 
particles, and this is caused by the charge. Accordingly, there 
is a direct relationship between the gravity of charge and the 
mass of particles. 

The gravitational force between two objects at a distance of r 
is defined as: 

m l ■ m 2 



F C =G 2 
r 
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We use the derived gravitational constant, and obtain the 
relationship between the mass and the quantized charge in 
the gravitational force with: 



Qp_ 

48 r 1 



Fo = v £ _,™ L p L (3 _ 61) 



The gravitational force thus describes the interaction of the 
charges and masses between the particles. The charges of the 
microscopic particles and the resulting mass as inertial force 
cause a mutual attraction between the particles and ulti- 
mately also between the macroscopic bodies. 

The gravitational force is created at the smallest dimensions, 
but due to their low strength and low particle density other 
forces do dominate. The quantized charge with their interac- 
tions namely dominates the smallest dimension. Only with 
large dimensions, the immense force of gravity is noticeable, 
because the volume increases with the material it contains. 

The gravity makes itself noticeable in the presence of mass 
and charge. Like any other power this not an infinite range as 
previously thought, but it is limited. Nevertheless, its cover- 
age in the macrocosm is enormous. Even the gravitational 
attraction between the Earth and the Sun over a distance of 
about 150 million kilometers alone shows its immense mac- 
roscopic effect. 

The gravity, like all other physical phenomena also has its 
origin in the Planck level. The principle of the summation 
causes that even the smallest forces in the smallest dimen- 
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sion do reach unbelievable levels in larger dimensions by 
summation. However, this only works because the other 
forces lose their effect as of certain scales because of their 
short reach. 

The magnetism in the space balls that produces charge by 
interaction with other space balls and brings them into fore 
as counterforce mass, simultaneously causes gravitation. 
Intuitively this can be imagined as follows: Due to the 
charges and the resulting mass smallest particles are created; 
and between these particles the gravitations acts as a gravita- 
tional attraction. Thus, infinitely many tiny particles in a 
vacuum do exist between the earth and the sun in the small- 
est dimensions, which combine the particles of earth with the 
particles of the sun like a pearl necklace by the mutual at- 
traction in the form of gravity. 

It is possible to describe these tiny particles as "dark mat- 
ter". Due to their small size, they show little interaction with 
the macroscopic particles. However, they continue to trans- 
mit the gravitational force over long distances. With increas- 
ing distance from the Sun in the interstellar medium, the 
particle density of the "dark matter" becomes smaller in the 
quantized level and thus, the gravity force increasingly loses 
its influence. 

The futile search for gravitational waves and the principle of 
action at a distance for the gravity can thus be explained by 
the new world model. In the later Chapter on the expansion 
of the universe, we will discuss the limited reach of the grav- 
ity. 



66 



67 



4. Chapter 

In the previous chapters we have determined quantized sizes, 
the modified Planck units with the new world model, and 
with the help of these have derived experimentally measured 
quantities such as the proton mass and the gravitational con- 
stant with equations. They were lead back to the quantized 
sizes with v 10 and the speed of light. In this chapter, we will 
now analyze these two fundamental elements of the uni- 
verse. 



"I want to know how God created this world. I am not inter- 
ested in this or that phenomenon, in the spectrum of this or 
that element. I want to know His thoughts; the rest are de- 
tails." 

Albert Einstein 
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4.1. Derivation of the speed of light 

The final formula h ■ c = VlO ■ 10~ 26 consists of a few ele- 
ments. The modified Planck constant can be derived from 
the speed of light, and the attraction of the space balls, which 
holds together the entire universe, is static. Thus, the speed 
of light as a time factor is the basic dynamic element in the 
universe. 

In the universe a universal quantized time is ticking at a con- 
stant time rate. This time factor is hidden in the constant 
speed of light and all physical quantum events follow this 
time factor. There is no absolute time in the universe, but 
every event in the smallest dimension occurs with the speed 
of light and thus follows the time factor in this fundamental 
constant of nature. This time factor is somewhat of a pa- 
rameter, which allows to adjust the distribution of the quan- 
tized energy and the dynamics of the universe. 

All physical processes in the universe are energy conver- 
sions, and the laws of nature do explain the underlying dy- 
namics. Changing the value of the speed of light produces a 
universe with different physical laws, even with the same 
attraction force in the space balls. 

The laws of nature are therefore based on this universal time 
factor. In the universe, the time factor is adjusted with the 
speed of light in order to generate the quantized action h. 
And all physical processes are based on the transmission of 
this action in the space. 
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The speed of light is defined as a natural constant, and it 
serves as a time factor in quantum occurrences. However, 
the light itself is not the universal time in form of a "light 
clock", but the speed of light is formed from a timer, and 
includes the universal time factor in itself. 

How does the time factor work with the speed of light? 
Therefore, we do break down the value of c to its constitu- 
ents and obtain the following equation (4-1): 



-^— 10 8 +— QlW 6 + 
10 ^ 10 



9,99 



9 10 



26 1 

2Q p -l(ft— 
10 9,99 t^lO" 



Space dimension Charge 
and time factor interaction 



Sum of the charge interaction 
between 2 charges and time 
factor 



With the following terms: 



Quantized charge, which we already know: 



Q =M 



71 



Timing Cycle (explanation follows in the next Chapter: 
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l0 ■ = 1,001001001... 



9,99 



Interaction of the space balls per space dimension: 

9 _ 1 

10 ~ 1,111111111.... 

We add the individual members of the equation (4-1) for the 
speed of light and receive the following values: 



299.700.000,000000000000000 1. term 
92.393,840292159000000 2. term 
n 

1 57,730759555672500 Sum 

2 5,773075955567250 

3 0,577307595556725 

4 0,057730759555673 

5 0,005773075955567 

6 0,000577307595557 

7 0,000057730759556 
+ 

299.792.457,98557400000 

Difference to the literature value: 

0,014425933361054 

For the speed of light we do obtain with an n = 1 to 7, a 
fairly exact match with the literature value. And as it can be 
seen, also the light is not able to ever reach the speed of 
light, but it converges to the value of literature as a limit. 
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To derive the speed of light with an equation has a profound 
impact on our physical world system. 

All physical quantum events strongly depend on this funda- 
mental constant of nature as a dynamic element. According 
to this derivation; the physical events in the universe, and 
thus the universe as a whole, is based on charge interactions 
and a universal time cycle. 

This equation shows us how electromagnetic waves propa- 
gate in space and how the interaction of the charges does 
take place. Here, the equation must be considered from 
right: 

The 3 Term : The interaction of the quantized charge be- 
tween two space balls takes place in a given quantized tim- 
ing. 

The 2" Term : Here, an interaction between the quantized 
charges and the space balls takes place. 

The 1 st Term : During these interactions a certain time passes 
in quantized timing cycle. 



What information can we also gather from this equation? 

- The equation describes the factors on which the speed of 
light depends namely on the interaction between the charges 
and the quantized time factor. So, it depends on the space 
with its three-dimensionality, including charges and from the 
quantized timing cycle. 
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- The value of the speed of light converges to the literature as 
a limit value, because of the infinite sequence of time factor 
and the sum term. All physical events, which are based on 
the speed of light, therefore also do converge against a par- 
ticular value, and have their origin in the smallest level. 

- Even though for the speed of light, the distance made is 
enormous with about 300 million meters, as compared to the 
time of only 1 second which it requires this distance, it can 
be seen in this equation that the time factor in the speed of 
light is actually plays a larger role. The high value of the 
speed of light occurs because -compared to the quantized 
time- our second lasts very long. 

- The speed of light is based on factors that take place in the 
smallest dimensions and that sum up, up to our macroscopic 
level. 

- The derived equation confirms the fact which is well- 
known since two centuries that electromagnetic waves are 
caused by charge interactions. With light or electromagnetic 
waves, pulse is transmitted in space, and these are charge 
interactions as in the atoms caused by electrons. A photon is 
thus the little brother of the electron. 

- With the derivation of these fundamental constants of na- 
ture, it is possible to analyze the nature of time. 
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4.2. The origin of time 

When defining the time as the period between two events, 
then the time, or more specifically, a certain timing cycle, is 
the actual cause of the events. Without time, physical proc- 
esses cannot take place, because there would be no "pulse", 
which could be addressed by the events. The events in the 
smallest dimensions do namely not take place itself, while 
time is running alongside, but it is the quantized timing cycle 
which causes the events with its cycle sequence. 

All physical processes depend on a universal timing cycle, 
whose sum we measure as an ordinary time, describe it as a 
Time Arrow and on which also the Cause-effect principle is 
based. 

Each dynamic element which provides movement in the 
space, and thus causes events, therefore also contains a uni- 
versal timing cycle. Also any kind of force and momentum 
transfer contains this timing cycle and we've already seen it 
in the derivation of the acceleration of gravity, the gravita- 
tional constant, and finally in the speed of light. 

The time occurs in the smallest dimension and develops into 
the higher dimensions through the summation. Our seconds 
on a macroscopic scale, is the sum of the quantized timing 
cycles in the Planck dimension. In the Planck sphere there's 
plenty of time for the quantum events. 

The measured time is therefore dependent on the size scale, 
and this principle can also be transferred to the macrocosm. 
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While on earth millions of years pass according to our time 
measurement, for an observer in the quantity of several mil- 
lion light years only some seconds would pass according to 
his clock. 

If an even larger observer would consider the entire universe 
in the size of a marble, then a ray of light needs several bil- 
lion years on the way to us in our time measuring, for the 
great observer only last some fractions of a second according 
to his time measurement. 

As we have seen in the derivation of the speed of light, the 
motion of the light in space depends on a certain time cycle. 
The first term in the equation for the speed of light also con- 
tains a time factor as an impulse generator: 



tc = 



10 
9,99 



= 1,00100100100. 



(4-2) 



This term for the time cycle can also be written as follows: 



10 

3" 



1,11 



1,00100100100.... 



(4-3) 



By rearranging we get: 



r JTo v 



1,00100100.. .1,1 1 = 1,1 111... 



(4-4) 
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The interaction of the space balls in the three-dimensional 
space (left side of the equation 4-4) is equal to the quantized 
timing cycle by a factor of 1 . 1 1 . 

With further transformations we get: 

VlO = 3 ■ Vl,00100100...-l,ll (4-5) 



VlO = Vl,00100100...-l,ll-3 2 (4-6) 

From this equation, we again obtain without root terms the 
original equation (4-2) for the universal timing cycle with 

t r = *° = — = 1,00100100100.-, which is also con- 
c 3 2 1,11 9,99 

tained in the speed of light. 

The energy in the space balls in the form of attractive force 
with the value of V10 consists of three-dimensionality of 
the space with 3 2 and the universal Space-Time-Quantum 
with 1.11, which finally brings into fore the quantized timing 
cycle with 1.00100100100.... 

The origin of time is thus associated with the emergence of 
the three-dimensionality of space, which we will now dis- 
cuss in the next section. 
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4.3. The origin of spatial dimensions 

We live in a three dimensional world, and also the space 
balls on which our physical world are based on, are three- 
dimensional. But how does the three-dimensionality of space 
occur? 

In the previous Chapters we have discussed the interactions 
between space balls and have derived various correlations. 
To analyze the structure of time and the three-dimensionality 
of space, now let's look more closely at the space balls. 

Geometrically, a point has only one dimension. Several adja- 
cent points at one level provide a surface with two dimen- 
sions. Several areas stacked finally create a three dimen- 
sional space. The geometric dimensionality is thus based on 
the addition of points in space. 

According to the equation (4-6), the three dimensions of the 
quantized space are created from the last Chapter by the fol- 
lowing relation: 



10=^1,00100100100...- 1,1 1-3 2 



with the factor 3 2 , i.e. from the square of our familiar three 
dimensions. 

We describe the three-dimensional space in a general coor- 
dinate system with three spatial axes. But with the emer- 
gence of the three dimensions by the space balls, from the 
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center there are formed squared spatial axes. In the picture 
below left, they are shown with dashed and solid lines. Ap- 
parently, negative numbers and zero, on which our three- 
dimensional coordinate system is based, does not exist in 
nature. 





The origin of time is associated with the formation of the 
three-dimensionality of the space. The energy in the space 
balls is spread spherical in the room at its formation with the 
dimension factor of 3 2 (picture above right). 

This process does not occur suddenly, but after a certain pre- 
determined quantized unit of 1.11. The universal timing cy- 
cle with 1.001001001 ... describes how the energy during the 
formation of dimension in units of 1.11 is distributed in the 
three-dimensional space balls. 



1,111111... 
Ul 



= 1,00100100100... 



Theproductofl.il x 1.00100100100... = 1.11111 ...results 
in an infinite magical, transcendent number, which repre- 
sents the infinity of time and energy. 
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The factor 1.11 ensures the distribution of infinite energy 
1.1111 .. in the space balls according to the same portions, 
and it accordingly creates the universal timing cycle. This 
factor of 1 . 1 1 is a universal space-time-quantum and has an 
absolute magnitude as the fundamental importance. The 
other fundamental constants of nature, like the speed of light 
or Planck's quantum of action are merely the products of this 
space-time-quantum. 

Outside the space balls it is possible to explain the physical 
world with the basic elements of the speed of light, Planck's 
quantum of action and the energy in the space balls. But as 
we have seen now, these basic elements arise from the uni- 
versal timing cycle in the formation of dimension to the 
space time quantum 1.11 in accordance universal formula 
(without l p ): 



n-c = y/io = Vkooiooiooioo... • 1,1 1 • 3 2 

The origin of everything in the universe, and thus the space 
and the time is connected to the three-dimensionality of 
space. The summation of quantum events, and the quantized 
timing cycle over several size scales finally brings forth our 
physical, three-dimensional world. 

In the universe there are only three observable space dimen- 
sions. The black holes are proof for this. Three-dimensional 
space is in fact destroyed by them and converted into its 
original shape. Without these black holes it would be other- 
wise possible to assume that our three-dimensional world 
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transfers on greater length scales in additional spatial dimen- 
sions. 

With the speed of light, we are able to explain the universe 
very well, because, in addition to the space as length unit it 
also contains the universal timing cycle as a dynamic com- 
ponent. The speed of light contains indeed the universal tim- 
ing scale in a certain form, as we have seen it in the deriva- 
tion of the speed of light. 

The grand unified theory is based on the universal timing 
cycle, which is included in the speed of light. With the final 
formula he- y/10 ■ l p we have derived the fundamental 
quantized elements with which the universe is structured, 
and they all contain the speed of light as a time factor. The 
speed of light is the ubiquitous parameter in the equations, 
and therefore we can describe the overall dynamics of the 
universe with it (without Planck length): 



Quantized energy: 


E p 


= h- c 


Quantized charge: 


Q P 


h ■ c 

Tt 1 


Quantized Mass: 


m p 


_h 

c 



The attraction in the space balls follows like any other 
power, the universal timing cycle. The ti and c are not the 
cause of the attraction force in the space balls, but they are 
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formed in the dimension formation with the universal space- 
time-quantum. 

It exceeds our imagination to try to explain the contents of 
the space balls. They are made of energy, but what does this 
energy look like? 

The space balls are not like solids, such as Metal balls, nor 
do they consist of some fields. The energy is neither solid 
nor liquid, most likely it is similar to a gas cloud. Gases con- 
sist of tiny atoms and the energy cloud in the space balls 
consists of one element that exceeds our imagination. The 
contents of the space balls, so the energy in its original form 
will keep us busy for a long time. 

Even the space with its three dimensions as a medium in 
which there is the primordial energy exceeds our imagination 
and with our analogies and logic we can only explain it ap- 
proximately. But we know that the space and energy are pre- 
sent, just as we know that we do exist. Being is no illusion, 
but when we try to describe it, we make our human imagina- 
tion illusions 

To understand the reality and to approach the absolute truth 
has always been a desire for knowledge of mankind. As long 
as we are aware of our limited mental capacities, we can 
avoid fatal illusions and develop ourselves culturally. 

We have called the energy in the space balls as an elemen- 
tary force, which shows itself in the form of attraction. The 
consequences and the relationships of the attraction force 
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have been explained in the previous Chapters. But it is not 
possible to physically or philosophically explain; why this 
attraction exists and shapes our physical world. 



4.4. The origin of n 

For centuries, people are thinking about the mysterious circle 
number %. Meanwhile, the computer calculations reach with 
billion decimal places and in this way it is tried to bleed the 
secret of this numerical value. 

The number % is inter alia defined as the circumference of a 

circle with the diameter of one. 

Circumference 

K = 

Diameter 

With the circle diameter of 1 it results 7t = Circumference . 

The circle number e.g. gives the route of which is covered in 
a circle when you are connected to the center circle with a 
rope. The value of % is obtained from a certain attraction 
force to the center of the circle. 

Without this attraction, the value of % would not have the 
known value. If for example you connected to the circle cen- 
ter with a rubber rope, you will not obtain the value of % for 
the circumference of a circle. The elementary principle of 
attraction in the universe gives the circle number n the value 
it has. Without this elementary principle this %- value would 
not exist and there would also be no balls, atoms, planets, 
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stars, galaxies etc. The attraction force as elemental force; 
shapes the entire universe, and it is reflected in the circle 
number 71. 

With the final formula it is possible to physically explain the 
energy and their distribution in the three-dimensional space 
balls, but in this process also the circular number % is 
formed, which is necessary for the space geometry. The cir- 
cle number n is important for the construction of the universe 
and its numerical value is based on similar principles, as de- 
scribed in the previous Chapters. 

The circle number 71 is a "natural constant" of mathematics 
and geometry, and we will analyze its origin. Since nature 
does not make calculations itself nor looks up the Tt-value 
from a table, the circle number % must be a product of a par- 
ticular physical process. 

There are different mathematical methods of approximation 
for 71, but we want to analyze the physical process and not 
mathematically derive the 71 value. 

In a famous mathematical problem known as the "Basel 
problem" because it were first especially Basel mathemati- 
cian who dealt with it, the question was whether or not the 
sum of the reciprocal squares do converge and against which 
value. The great mathematician Leonhard Euler finally de- 
livered with the solution with: 



111 1 n 1 



-r + —r + —r + + ~r = 

,,=, l 2 2 2 3 2 n 2 6 
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Through this conversion formula we obtain: 






1 1 1 



71 =6-> — + — + — + + — r- 

tn 2 2 2 3 2 n 2 



The circle number % consists of the sum of the reciprocal 
square numbers each in six space axes and this formula of 
Euler describes very well the formation of %. 



This result is obtained also with the spherical geometry. The 
space balls have a diameter of l P , and for the surface area of 
the space balls we obtain without powers of ten: 



P =4-x 



V 

2 J 



= 71 ' -l p = K 



and the volume of space balls is: 



V D 



■71- 
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The product of volume and surface area of the space balls 
gives the limit value of the reciprocal square numbers de- 
rived by Euler: 



v„-a 



71 



■It- 



71 

~6 



The three-dimensional space develops in this geometric ap- 
proach as the product of volume and surface area. Several 
superimposed areas geometrically result in a three- 
dimensional body. The contents of the space balls as a 



85 



spherically symmetric body, physically describes the final 
formula, and the geometrical structure is described by the 
circular constant n. During the physical origin of the three- 
dimensional space balls the circle number 71 is formed too, 
but it is not the number 71 which brings forth the three- 
dimensionality, but it is a product of a physical process. The 
space-time quantum, which we discussed in the last Chapter, 
describes the physical process leading to the three- 
dimensionality of space, and % describes the resulting geo- 
metric component. 

The universe is electromagnetically structured and all physi- 
cal phenomena are caused by the interactions of the charge. 
The quantized charge therefore contains the energy and the 
circle number % in the following form: 



71 



The physical constants of nature are the result of the funda- 
mental, physical relations, and the circle number 71 occurs as 
a result of three-dimensionality. The circle number therefore 
is the result of a physical process, and not the cause, just like 
the speed of light and the Planck quantum of action are not 
the cause of the final formula, but their product. 

Since antiquity, it is philosophized about the order and har- 
mony in nature. Whether or not this order is based on 
mathematical principles, all things consist of numbers or 
emerge, have also always been subject to philosophical de- 
bates. 
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At the final formula and the circular constant n it can be seen 
that the numbers are not the cause but merely the result of 
physical processes. With mathematical formalism it is tried 
to represent reality but therefore, reality actually must exist 
initially. I.e. without real existing balls there is no k, and 
without real existing bodies, there are no numbers to count 
the bodies. 



4.5. The origin of the relativistic effect 

At high speeds and in the vicinity of gravity it comes to rela- 
tivistic effects, which are described in the theory of relativity 
and calculated with the Lorentz transformation. 

Lorentz factor: 



1- 



r \ 2 



\cj 



(4-7) 



The Lorentz transformation is based on space geometry and 
the constant of speed of light. The theory of relativity is 
based on the constancy of the speed of light, and according 
to this theory, there is no absolute space. In the general the- 
ory of relativity it is even explained the gravity as a geomet- 
ric property of space. 
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We will not discuss this comprehensive theory in individual 
items and will only explain the relativistic effects with the 
new world model in this Chapter. 

The new world model is based on the world's absolute space, 
and the first signs of Max Planck, to create a basis for the 
base units with quantized sizes, was implemented with the 
new world model. 

As we have seen in the previous Chapters, the universe is 
composed of space, time and energy and, if you look at it 
from a different perspective is built up in an unprecedented 
form. 

According to the new world model, dynamic physical proc- 
esses depend directly on the time, or more precisely on the 
universal timing cycle. The time is thus not a neutral meas- 
ure magnitude that is measured outside the process, but it 
makes additions itself for the sequence of events according 
to a determined timing cycle. Besides space, time is also a 
fundamental quantity. This could be recognized quiet well in 
the derivation of the speed of light at the beginning of this 
Chapter. How much space points the light passes during its 
movement in space is namely defined by a timing cycle. 

The origin of the relativistic effects is based on the three- 
dimensional absolute space and universal timing cycle. The 
theory of relativity also shows that space and time are very 
similar. Relativistic effects are directly caused by quantized 
timing cycle which occurring at high speeds, and which are 
also included in the gravitational constant. 
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In the new world model the relativistic effects are based on 
absolute space and time and the proper time is variable. 
Speeds are movements in space, and therefore in absolute 
space, time is variable. 

Speed = 

Time 

Since the space and therefore the route is an absolute quan- 
tity, the relativistic effects occur at high speeds, because the 
change of the relations between distance and time only oc- 
curs through the proper time variable, which consists of 
quantized timing cycles. 

high speed: 

> > > Way 

— > — > — > Timing cycles sums 

low speed: 

> > > Way 

> > > Timing cycles sums 

As you can see from this diagram, the space is absolute, and 
thus the distance is constant. However, depending on the 
speed the sum of the quantized timing scales do change, that 
are shown in the picture with different arrow lengths. 

The relativistic effects are a consequence of the quantized 
time cycles, the sum of which results in the measured proper 
time. Thus, at every event, anywhere in the space there is its 
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own quantized time as proper time. Therefore, we can meas- 
ure other time sums in the rest frame as in the moving sys- 
tem. Moving clocks run slower, because the "per quantized 
timing cycles" become lower. Since each physical process 
can occur by a timing scale, and a movement in space is a 
physical process, the relationship between distance and time 
changes at high speed, wherein the path is constant and the 
proper time is variable. 

The speed in this case indicates the events in the absolute 
space rate of the "per quantized timing cycle". Based on the 
speed we get to know how much quantized events may take 
place according to the universal timing cycle. At high 
speeds, for each section of the space there is less quantized 
timing scale and the upper speed limit for physical processes 
is normally the speed of light. 

The speed of light determines the possible per quantized tim- 
ing scale interactions between the space balls. W-We have 
seen in the relationship of charge interactions and the speed 
of light in the derivation of the speed of light. The light trav- 
els in a vacuum exactly with the possible highest interaction 
rate and in accordance to the quantized timing cycle. In other 
media (water, glass, etc.) it has a lower speed, because the 
interactions slow down the light with the medium. 

The time for events measured by us is the sum of the quan- 
tized timing cycles, and with our watches we measure the 
total stroke. Since a moving clock has a speed, and the speed 
is the ratio between the distance and time, at high speed at an 
absolute way, this ratio only changes by changing the sum of 
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the timing cycle. And the less time cycles for physical proc- 
esses are available, the fewer processes can take place. 

The measured time as the sum of the timing cycles is a 
smaller value at high speeds, and accordingly, moving clocks 
run slower, because the sum of the individual constant tim- 
ing cycles becomes smaller. This situation is referred to as 
time dilation, and it can be better described with the variable 
proper time than the curved space with the absolute time of 
the speed of light and variable. 

As we discussed in the Chapter in the derivation of the gravi- 
tational constant, the gravity of the relation between mass 
and charge is created by a specific timing cycle. Relativistic 
effects caused by gravity are due to interactions with charges 
after the universal timing cycle. The gravitational constant 
contains, as well as any other force that triggers dynamic 
processes, the universal time factor. By this time factor, the 
clocks on towers go faster than on Earth's surface. Time dila- 
tion has thus directly influence on gravitation. 

In direction to the center of gravity of the earth increases, the 
gravitational force increases, but the quantized timing cycle 
in the gravitational interaction between the mass and charges 
decreases in the direction of the center of gravity, and fewer 
processes per timing cycle take place. I.e. the greater the 
greater the gravitation, the higher the influence of the time 
dilation. This effect will be less influent on the earth than for 
larger masses and the special celestial objects like black 
holes. 
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The relativistic mass is strictly speaking, the effects of time 
dilation on the mass, because the mass is on the time factor 
in the speed of light through the relation E = m-c 2 . 

The relativistic effects at high speeds, such as the length con- 
traction and relativistic mass increase, are results of varying 
proper time, and thus a consequence of the time dilation. By 
high speeds, the proper time, as the sum of the quantized 
timing cycles is less, because space is absolute. Thus, all 
relativistic effects in absolute space are caused by universal 
timing cycle and are based on time dilation. The relativistic 
effects are basically time effects. Therefore, in measurements 
of the quantized timing cycle as sums as proper times we 
obtain different values at high speeds and under gravitational 
influence. 
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5. Chapter 

In this chapter we will deal with issues that we previously 
have not discussed for better understanding so far. Before 
that, we had to learn some principles for us to deal with fur- 
ther details. 



" A new scientific truth does not triumph by convincing its 
opponents and making them see the light, but rather because 
its opponents eventually die, and a new generation grows up 
that is familiar with it.. " 

Max Planck. 
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5.1. The Planck time 

As we have seen in our previous analyzes of the time, it is 
impossible to define the Planck time. Although the quantized 
timing cycle with the speed of light is included in every 
quantized size, the Planck time does not exist in the usual 
form. There is only the quantized timing cycle and this uni- 
versal timing cycle produces the events, which we can meas- 
ure. However, the events take place according to various 
sums of quantized timing cycles. Therefore there is no abso- 
lute time for all events at any location, but each event has its 
own timing cycle-sum. This issue with the proper time we 
have discuss in the last Chapter on the analysis of the relativ- 
istic effects. 

The international definition of the macroscopic second is 
based on the speed of light, but we cannot use the second for 
the definition of the quantized time, because itself depends 
on the quantized timing cycle in the speed of light 

The second is the sum of the quantized timing cycles, which 
we have established as the unit of measurement of the con- 
stant time rate in a microscopic event: 

"One second is 9,192,631,770 times the period length of the 
transition between the two hyperfine structure levels of the 
ground state of the atoms of the radiation corresponding to 
Cesium isotope 133Cs. " 

It is reasonable that the universe is not governed by our defi- 
nition of time. As we have seen in the last Chapters, the uni- 
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verse has its own time structure. Therefore, instead of the 
Planck time as a microscopic second with a quantized mag- 
nitude, we can define the Planck timing cycle with the value 
1.00100100100 ... as an infinite series, which is based on 
each physical event. 



5.2. The universal validity of the final formula 

The final formula ought to contain the universal space-time 
quantum and the universal timing cycle, which we discussed 
in the previous Chapters. They would then look like this: 



'/IP 2 



Space - time quantum = = 1,11 (5-1) 

1,00100100... 



Or as a description of the energy in the space balls: 

E = Vio = Vl,00100100100...-l,ll-3 2 (5-2) 



But I have chosen the form of he - VlO ■ l p , because it con- 
tains the well-known physical constants with c and h . 



A grand unified theory has universal validity, and therefore it 
consists of the number one. If there are extraterrestrial highly 
developed civilizations, which certainly have a different 
numbering system and other definitions of length and time, 
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the universal formula is valid also with them in the above 
form. 

The speed of light c and the smallest effect h have the value 
we know because of our earthly determinations of length and 
time units. The meter is based on the circumference of the 
earth and our second on the orbital period of the Earth 
around the sun, so our earthly years. These measurement 
units have been clarified in the international determination 
and now are based on the speed of light. 

If other civilizations in the universe, for example inhabit a 
planet twice as big as our Earth, and attribute their unit 
length on the perimeter of their planet, they would obtain a 
different numerical value for the speed of light with their 
years as a unit of time duration. Thus they would have a dif- 
ferent value for the Planck constant, because this constant 
depends on the definition of the speed of light. Thus, the 
quantized variables, the so called modified Planck units, are 
"earthly sizes" because they depend on the definition of the 
speed of light with our measurement units. 

The numerical values of the fundamental constants of nature 
on the left side of the final formula depend on the length and 
time definition of individual civilizations; the right side of 
the final formula, however, is universally valid. In other 
words: the physics that we operate is "earthy" because it is 
based on earthy measurement units, and only through trans- 
formation with the final formula it can attain universal valid- 
ity. Each civilization can make physics with its numbering 
system and its measurement units. But in the entire universe, 
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all physical phenomena are ultimately attributed to the final 
formula. 

The famous physicist Max Planck, in answer to the discov- 
ery of the quantum of action, has found the importance of 
this natural constant, but he could not have guessed that it is 
only the product of the universal final formula. He defined 
the Planck units and the following quote gives an indication 
of the priority given by Planck admitted to these units: 

" retain necessary their significance for all times and for 

all, also aliens and nonhuman cultures and which therefore 
can be described as natural Mass units. " 

Under their number system, another civilization would re- 
ceive another numerical value, but the components of the 
formula with the world timing cycle 1.00100100 ... and the 
space-time quantum 1,11 are universal valid because they 
are based on the number 1. Not the number 10 is the founda- 
tion of the final formula, but the timing cycle and the space- 
time quantum, because each number system is based on the 
number one. 

If we were ever to communicate with a highly developed 
alien civilization, these universal elements of the final for- 
mula would form the basis for this. Certainly other cultures 
have a different numbering system and other characters for 
the numbers. But the number one is universal and therefore 
also forms the basis of the Final formula. 
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5.3. The time factor in the natural constants 

In the derivation of the natural constants in the previous 
Chapters we have described the coefficients in the formulas 
as a "time factor". The laws of nature explain the relations 
and interrelationships of physical phenomena based on sizes, 
and with the time factor, we can explain the dynamics be- 
hind these physical processes. According to the new world 
model, each dynamic element ensuring movement in the 
space and thus causing events; contains a universal timing 
cycle. Also any type of power transmission includes this 
timing cycle, and we will discuss this topic in this Chapter. 

Based on the derived formula for the speed of the light, the 
nature of time has been explained with the universal timing 
cycle in the last Chapter. Therefore, we will discuss the time 
factor for the other derived constants of nature. 



The time factor in the acceleration of gravity 

The time factor in the acceleration of gravity, as we have 
seen in chapter 3.6 is as the following: 



_ 3,33333... _ 3 1,111111... _ 0,1 
8 ~ 6,06060... ~ 6 1,010101... ~ 0,181818... ~ ' 



This time factor is connected to the time factor of the gravi- 
tational constant, and therefore we will consider both to- 
gether. 
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The time factor in the gravitational constant 

For the gravitational constant we had obtained the following 
time factor in the derivation: 



r =3— = 3-1,111 11.... = 0,55 ■ 6 ■ 1,010101.. = 0,55 ■ 6,060606. 



The time factor in the gravitational constant includes the 
time factor of the acceleration of gravity of 0,55. While the 
acceleration of gravity depends only on the mass density of 
the attractive celestial body and has a relatively small range; 
the force of gravity depends on the mass densities of two 
bodies and it has an enormous reach. 

The different range s-is caused by the factor 6.060606... . At 
acceleration of gravity it is divided by this factor and at 
gravitation, it is multiplied with it. In other words: For ac- 
celeration of gravity, the time factor is directed inward to the 
center of the attracting celestial body, and it therefore has a 
limited range. In contrast, it is directed outwardly at the 
gravitation, whereby the attraction force attains an enormous 
range. 

The quantized timing cycle is included in the two variables 
by the value of 1.0101010.... Further analyzes were not per- 
formed, but the difference to the universal timing cycle of 
1.00100100... apparently is based on the interaction between 
two bodies. 
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The timing cycle 1.00100100100... was defined as "universal 
timing cycle", because the speed of light is the most impor- 
tant physical constant in the universe. Other time cycles, 
such as discussed above, are modified forms of this universal 
time cycle. 

The unilateral impulse transmission in the space at the speed 
of light contains the universal timing cycle 1.00100100... 
with the space time quantum 1.11. The bilateral interaction 
with the gravitational acceleration and gravitation contains 
the timing cycle 1.01010101010... with the space-time quan- 
tum 1.1. The difference results from the space-time quantum 
and it is reduced with bilateral interaction. 

The laws in this effect have yet to be studied. Apparently, 
this difference of the timing cycle is based on physical prop- 
erties at the pulse and power transmission. These two physi- 
cal effects are caused by different time cycles. The time in 
the units of the physical variables makes clearly the differ- 
ence. 



[g] 
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The time factor in the fine structure constant 

In the fine structure constant, the time factor is not explicitly 
included in the formula. But with the grand unified theory 
beside the derivation of this fundamental constant, it also can 
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e derived the underlying time factor. The basic principle of 
the fine structure constant is actually based on the following 
relationship with the universal time cycle: 

(l 1 1 1 1 1 ) 2 

t a = — y - ^— = 1,37037037037... (5-3) 

1,00100100...— 
10 

This is also equivalent to: 

t a = (1,1 lllll...) 2 1,11 = 1,37037037037 . . . (5-4) 

The numerical value of this fundamental constant results 
from the overlaying of this time factor with the interactions 
taking place, which are described with the fine structure con- 
stant. 

Summary of results so far 

The final formula, in terms of the natural constants tells us 
principles of dynamics which were previously unknown. 
Previously, the physical constants only could be determined 
by measurement, and it was not known what they are attrib- 
uted to. As we have seen in the derivations of these funda- 
mental constants, in addition to the quantized values also the 
time factor is responsible for the dynamics of the natural 
constants. 

The time factor in the constants of nature determines how the 
pulse, and the power is diverted in quantized form. Not only 
the physical parameters such as mass, charge, etc., are quan- 



101 



tized, but also the time. This fact is logically comprehensible 
when it is considers that the time cannot run continuously 
when the quantities involved are quantized. The interactions 
between the quantized sizes take place in accordance to the 
quantized timing cycle. 

As we have seen in the derivation of the speed of light, in the 
analysis of time and now also in the analysis of time factors 
in the constant of nature, the time is not a neutral measure 
which is measured outside the process, but it makes provi- 
sion for the sequence of events according to a determined 
cycle. In addition to the fundamental Planck magnitudes, the 
time is responsible for the dynamics of the universe. 

The functioning of the time can be explained physically ap- 
proximately from these aspects. The possibility of quantizing 
the world has far reaching impact on our world view. With 
the final formula, we can attribute anything to the quantized 
elementary elements, namely space, time and energy. 
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6. Chapter 

In this chapter we will discuss the macrocosm. We started 
with the smallest dimension, with the Planck length, and in 
the last Chapter, we learned that each dimension plane builds 
on the other in the universe. However, here we do not speak 
about exact copies or simple enlargement of the lower 
planes, but different interactions take place on each plane 
according to its own rules. For each size scale, there is there- 
fore also a special fundamental basic force. 

But there are principles such as universal attraction force in 
the space balls or universal timing cycles, which manifest 
themselves across all dimension planes and under different 
laws. 

This made it possible for us to attribute the fundamental 
physical processes on the elementary principle, and thus to 
derive the quantitative-based magnitudes. In the following 
Chapters we will analyze this primordial principle of attrac- 
tion and the macrocosm. 
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6.1. The structure of the universe 

The universe mainly consists of "empty space". The "empty" 
space is the decisive element between planets, solar systems, 
galaxies and even in the microcosm, in the atoms and its 
components. 

In this "empty" space, structures such as particles, atoms, 
stars, galaxies are only formed in certain length scales. Its 
special feature is its size, because they only do appear in 
certain size dimensions. In any spatial dimension, there are 
special laws that build on these structures. 

However, these known structures only occupy very little 
space in the vastness of the universe. The micro-and macro- 
cosmos therefore mainly consists of "empty" space with no 
visible structures. But as we have seen with the new world 
model, these observable structures are only clusters of 
smaller elements, which are formed in the for us invisible 
microscopic dimensions. 

In the macrocosm, it is clear that the galaxies exist of stars 
and planets, and that clusters of galaxies are a collection of 
many galaxies in turn. But even in the microcosm, all the 
particles only consist of accumulations of even smaller ele- 
ments to the space balls in size from the Planck length. So 
far, the research only reaches the subatomic particles in the 
microcosm. However, these elements are huge collections of 
even smaller quantized particles, too. 
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6.2. The genesis of space 

The space as a stage of the physical world contains the pri- 
mal force in the form of magnetism in the space balls. All 
physical processes are caused by the interaction of magnet- 
ism. But each process ends at some point, even if it would 
take very long. Therefore each particle as a collection of 
smaller particles also has a certain decay time. Because all 
particles over time can break down into its component parts 
with even smaller particles, which then decay again after 
some time itself, until finally only radiation is left over; there 
in a permanent feed in the universe, which produces new 
quantized particles. 

New and permanent space in the form of space balls, which 
cause the expansion of the universe therefore are formed at 
the Planck level. Because of the immensity of the universe, 
the distribution in space and thus the density of space devel- 
opment is very small. Even if it takes place constantly, the 
new space is distributed on a very large area and this distri- 
bution takes place by chance. The random in the smallest 
dimension, which makes the predictability in dynamic sys- 
tems impossible is also formed with the random creation of 
space. Without this principle of random, the universe would 
be constructed deterministically just like a mechanical clock 
and future events would almost certainly be predictable. 

The cosmic censorship makes itself felt in the smallest 
planes by random spatial development. And the structure of 
the universe according to the onion skin model, in which 
each event in the lower plane has an impact on the next 
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plane, produces the world's complexity. In our macroscopic 
dimension we can only observe accumulation of objects and 
explore laws that have their origin in the smallest dimen- 
sions. 

New space in the form of space balls can only occur between 
the existing balls. Through the space development, the sur- 
rounding space balls are pushed to the side and it will be 
formed a pulse as a power blast that forwards the space balls 
in the form of spherical waves. This impulse consists of the 
smallest electromagnetic radiation, and thus the known re- 
duced Planck constant is formed. 

Through the emergence of space, magnetism balance be- 
tween the space balls is disturbed. In the vicinity of the 
newly created space balls therefore a tension is created be- 
cause the existing inelastic space balls move and resist 
against it. Without external influences; this local voltage -as 
a kind of compressed spring- is kept for a long time. If it is 
disturbed by a pulse, then this tension are discharged and 
there is thus an even larger pulse, which in turn moves a 
spherical wave of the space balls. 

The smallest dimension at the Planck plane can be imagined 
as a place with permanent radiation and particle collisions. If 
we could look into this dimension, it would be very bright 
there because of the radiation. The processes involved here, 
are similar to the processes inside stars, but with very small 
amounts of energy and particle density. What takes place in 
the plasma of the star with tremendous energy and large 
number of particles, also takes place in similar form in the 
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space creation. But because of the immense size of the uni- 
verse, their share by summing up over multiple length scales 
is very large, and accordingly, this radiation can be ex- 
plained as "dark energy". 

The smallest electromagnetic waves show their features with 
overlapping and extinguishing already in the smallest dimen- 
sion. At some points much pulsed power is accumulated by 
the superimposition which cannot transmit the space balls 
and this will lead to destruction of space in the form of mini- 
black holes. 

In some places, the superposition of the electromagnetic 
waves causes standing waves and circular motions of the 
space balls. Through this circular movement, charge is being 
transported, and thereby the mass is created. It thus is created 
the first quantized mini particles. However, these elementary 
particles are not as stable as their macroscopic relatives, and 
they also decompose more easily at the smallest disturbance 
by electromagnetic waves coming from all directions. 

The smallest dimension is a place in which, a large surfaced 
and permanent space is formed and there are formed mini 
particles and annihilated again. New and larger particles are 
created with this radiation or other particles are destroyed. 

This perpetual cycle of creation and annihilation does not 
only take place in the microcosm, but it is a universal princi- 
ple to any size dimension. This universal circuit can be ex- 
plained as follows: 
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Space-emergence => pulse energy is produced 
Pulse transport = > charges are produced 
Charge transport => particles are produced 
Attraction of particles => atoms are produced 
Attraction of atoms => Stars are produced 
Attraction in the stars => Black Holes 

Space-destruction <= Black Holes 

The locations of space development can be defined as white 
holes and black holes as places of space destruction. In the 
black holes the space, and so all it includes, is removed (en- 
ergy, time) from our three dimensional world. By the disap- 
pearance of the space, state changes in the physical world 
will no longer be possible. The singularity thus describes the 
transition as the gateway between the physical and the tran- 
scendent world. 

All matter in the cosmos and the macroscopic structures, 
such as stars and galaxies are an accumulation of pulse en- 
ergy in its particles, which are formed in the smallest dimen- 
sion of space development. Pulse energy caused by space 
emergence accumulates in the smallest structures, thereby 
forming particles with mass and charge. This pulse accumu- 
lates on several dimension planes and together with the 
magnetism in the space balls forms different particles of dif- 
ferent sizes and shapes, finally, the whole universe. 

Without permanent new space creation, and thus without 
expansion of the universe, the dynamic in the universe would 
become extinct after some time and the existing Impulse 
energy would have disappeared since a long time in the uni- 
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verse in the mini-black-holes or in their larger relatives in the 
center of galaxies. 

Without new space creation, the universe would only consist 
of resting space balls that do not have any interaction. The 
whole dynamic of the universe has its origin in the pulse 
energy, which is released in the space development. 
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6.3. The expansion of the universe 

Between the galaxy clusters, there are huge "empty" cavities, 
the so-called voids, with an average diameter of 100 million 
light years. The universe has a honeycomb structure on large 
scales, a kind of bubble structure, which we will call a 
"space bubble" in this study. 

At the overlapping regions of the space bubbles, concentra- 
tions of visible (atoms) and invisible (dark) matter occurs, 
which, over long periods ultimately produce our known gal- 
axy. 

Despite a uniform distribution of quantized particles in the 
space bubbles, galaxy clusters are formed at their edges, 
which are pushed together by the giant space bubbles. This is 
also observable in the expansion of the universe. It is known 
that the galaxies do not attract each other gravitationally over 
very long distance, but by the expansion of space between 
them, are pushed to each other. 



Figure: Clusters of galaxies between the space bubbles 

Galaxycluster 

Space bubble 
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In the overlapping areas between the space bubbles more 
interaction occurs between radiation, matter and charges, as 
in other areas of space bubbles. At even greater length 
scales, the filaments, as the largest known structures in the 
universe, are the result of this phenomenon. 

Here, one space bubble does not penetrate another, but by 
the expansion of the space bubbles, permanently radiation 
(dark energy) and mini particles (dark material) are pushed 
to the edges of the space bubbles. There, they collide with 
each other to a greater accumulation, which still form larger 
particles, which then produce the stars and galaxies as inter- 
stellar gas clouds. 

The giant space bubbles are the birthplace of new micro- 
scopic particles and radiation, and thus of future galaxies. 
They are like giant "white holes", and its products migrate 
over long periods of time and distances in space and finally 
form the galaxies at the edges of the space bubbles. In this 
space bubbles still immeasurably many germs are present for 
the formation of new particles for the future galaxies. 

Due to lack of density no gravitational attraction acts be- 
tween these quantized particles. The area with the space 
bubbles is similar to the area in the smallest plane. It lacks 
the necessary density and thus it cannot contribute to gravity. 
In its place, a new fundamental force that is responsible for 
the expansion of the universe occurs. We will learn more 
about these expansion forces in the next Chapter. 
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The expansion of the universe is often clearly explained with 
a filled balloon. Here, immeasurably many space bubbles 
exist in the universe, which as the individual balloons effect 
the expansion of the universe and bring the filaments as the 
largest known structures in the universe. Instead of using 
only a balloon, the universe can also be explained with 
countless, expanding space bubbles as "balloons". 

Even the big bang is explained in accordance to the "balloon 
model". But there was no big bang, and the universe; in the 
long term is in equilibrium through continuous space crea- 
tion and space destruction in the black holes. 

The disorder of the balance is compensated for very long 
periods, resulting in a rapid expansion with the formation of 
more black holes in the micro and macrocosm compensates 
by increasing contraction again. Viewed over very long peri- 
ods; the universe pulsates with its expansion and contrac- 
tion. 
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Figure: 

The expansion and the subsequent contraction are not as 
strong as shown here for illustration. The universe does not 
shrink together up to half its size. 




With this expansion curve the pitch is varying. The acceler- 
ated expansion determined during astronomical observations 
results from the increase rate of the expansion curve. With 
the passage of time, the gradient rate decreases and decreases 
again after the maximum. The universe is currently seems to 
be on an expanding course and in billions of years, it could 
be observed an accelerated shrinking of the universe. 

The astronomical observations with the expansion of the 
universe and the background radiation, which are called the 
evidence for the Big Bang, can also be explained with the 
new world model. The background radiation is the result of 
dynamic processes in the smallest dimensions of the space, 
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which were explained in the previous Chapter in the space 
creation. Their uniform distribution and minimal density 
variations are also consistent with the new model and can be 
described as a result of dark energy and dark matter. 

The processes described in the Big Bang theory at the begin- 
ning of the universe with the development of radiation, parti- 
cles, etc. do also take permanently place in a similar way in 
the smallest dimensions in space development. Therefore, 
no "big bang" is needed in order to explain the expansion of 
the universe. Instead of the single huge explosion with the 
Big Bang, permanently and unspectacular new space is cre- 
ated the universe, which is responsible for the expansion of 
the universe. 
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6.4. The basic fundamental forces 

The basic fundamental forces, which hold together the uni- 
verse in the Micro-and macrocosm are the following forces, 
when they are listed according to their dimension sizes: 



Expansion force: 



F = 9999 

1 E ■ ■ ■ ■ 



Gravitation force: 
F C =G-^ 



Coulomb force: 



F c = 
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Magnetism: 



Pi' Pi 



4-ff-jU Q r 



Size scale 



Space bubbles (Voids) 



Stars and Galaxies 



Atomic area 



Planck scale 



Except for the expansive force which will be explained be- 
low, this principle forces are subject to attraction and mag- 
netism and they all have a finite range. They ensure that the 
structures which we have discussed at the beginning of this 
chapter are formed in the corresponding size scales. 
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The magnetism as a macroscopic phenomenon has been 
known for many thousands of years. In recent centuries, the 
magnetism has been studied extensively as an electro dy- 
namical phenomenon. However, it is a new approach to ex- 
plain the magnetic attraction as a fundamental basic force in 
the universe, on which the new world model is based. 

The universe is a complete electromagnetic, and the domain 
of magnetism is the smallest dimension. Their impact is re- 
flected in the higher dimensions in the form of the above 
listed other basic fundamental forces. The fundamental 
forces build on each other and in the appropriate size scales 
ensure the formation of the known structures. 

As we saw in the chapter about the origination of space, the 
expansion of the universe in the space bubbles cannot be 
explained by gravity. Since the discovery of gravitation, it is 
assumed, however, that it holds together the entire universe. 
According to the new world model, it is the force of attrac- 
tion in the space balls that holds the universe together as a 
whole and produces the physical world with its interactions. 

For the explanation of the expansion in the space bubbles 
and thus the expansion of the entire universe, we need a new 
fundamental force. It forms the galaxy clusters, compresses 
it, and finally brings out the filaments as the largest struc- 
tures in the universe. The origin of this new fundamental 
force is the emergence of space in the huge space bubble. 
Unimaginably large expansion forces also arise through the 
emergence of new space in the smallest dimension, which 
have an impact over huge distances and squeeze giant struc- 
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tures such as galaxies and clusters of galaxies to form the 
filaments. 

During the origination of space a volume expansion takes 
place in the smallest dimension. The summation over all the 
size dimensions ultimately causes this tremendous expansion 
force. Analogue to the other fundamental forces, this un- 
known new force can also be described as the interaction of 
space volume. 

The constants are known for the other fundamental forces. 
The fourth basic force, the expansion force, is a volume ex- 
pansion and the interaction coefficient contains the expan- 
sion constant with the Planck volume: 



V K =— (6-1) 

K V P 



This constant V K for the expansion force has the enormous 
value of 1,9098 ■ 10 77 , and in conjunction with the huge vol- 
ume of space bubbles we do obtain the extremely large ex- 
pansion force that causes the motion of galaxies and the for- 
mation of the filaments. With future astronomical investiga- 
tions the new fundamental force and its constant can be de- 
termined. 
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7. Chapter 

This Chapter contains the topic of universal logic, which 
should contribute to a better understanding of the Theory of 
Everything. 

The question of whether there can be a universal formula has 
been discussed for a long time. It is also expected that the 
reality confirms our theories, as if the universe would have 
to be based on us. However, the one thing that is hardly con- 
sidered is the result of the final formula: 

• Can we understand a final formula at all? 

• Is our logic and imagination sufficient for something like 
this? 

• Do we have the correct mathematical tools for this? 

The basic structure and principles of reality cannot be ex- 
plained with classical logic. We need a metalogic so that we 
can better understand the language of the cosmos. 
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7.1. The limits of mathematics 

Mathematics in physics is like salt in the soup. Without 
mathematics, it's does not work, but too much of it is also 
bad. The mathematics used in physics rather than a substitute 
for the lack of perception. What we are not able to observe 
and in most cases, do not understand the underlying princi- 
ple, shall made comprehensible to us by mathematical laws. 
We use mathematics as a tool, as a sort of magnifying in- 
strument such as a microscope or telescope. 

Mathematical laws and derived formulas contain hidden 
principles in it, which are transferred to reality in physics. In 
what extend these abstract principles do reflect the reality is, 
however, questionable. Even though they only account for 
some aspects, they are based on abstract principles that can- 
not always be transferred into reality. With mathematical 
formalism, the depicted reality can be distorted because the 
axiom, established with human logic is made about reality. 

Chaos theory has already taught us with the "butterfly effect" 
that the smallest influences can alter a dynamic system to- 
tally. This principle also applies to the mathematical formal- 
ism. A hidden property of a mathematical proposition can 
totally change the described system. And the more complex 
an equation is, the less likely is its counterpart in reality. 
Therefore it is possible to formulate basic physical phenom- 
ena with short equations. Nature does not calculate and how 
can it be explained by complex formalism? 
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Nature knows no mathematics, and therefore it is not possi- 
ble to explain nature with mathematics. Even thanks to our 
human logic on which mathematics is based, we are able to 
win many interesting findings, there are only rough ap- 
proximations to reality. It can be tried to come closer to real- 
ity with sophisticated computational acrobatics. But reality 
cannot be calculated exactly. The "Chaos theory" has shown 
this to us with dynamic systems, and the universe is quite 
dynamic and surely makes no assumptions about our human 
logic. 

In the new world model I also have used mathematical equa- 
tions as a formalized language. But I was well aware that it 
is only a rough approximation of reality. Nature knows no 
universal formula, and this formula is only an attempt to 
explain the basic principles in the universe with our human 
logic. 

To put it in the words of Albert Einstein, who once said 
"God does not play dice": God does not calculate, he rolls. 
But, in another way than we can imagine. In the space crea- 
tion God plays dice, and makes the universe as a dynamic 
system and thus unpredictable. 

However, we can still try to understand the universe as God's 
work with our mathematical approximations and our intelli- 
gence. 
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7.2. The Metalogic 

At some points in this book it has already been mentioned, 
that nature does not "calculate" and also does not work ac- 
cording to our logic. However, the physical processes con- 
tain regularities, and they take place in a certain system. 
From our observations we derive laws of nature and describe 
them with our number system and our mathematical laws 
that are based on our human logic. These terrestrial physics 
is merely a crude image of the physical processes. 

Even if nature does not calculate, it can be approximately 
described mathematically. For a better understanding, we 
require a new mathematics and for the interpretation of the 
results, we also need a new philosophy. 

I call this "metaphysics" but it is not about the traditional 
metaphysics. It also could be referred to as binary physics or 
mathematics, but that will also not meet the topic. 

At traditional metaphysics as a basic discipline of philoso- 
phy, the terrestrial physics is used as the basis. The new 
metaphysics first needs a new "metalogic" on which "meta- 
mathematics" is based. Only then a new metaphysics can be 
operated. Just as traditional physics cannot be performed 
without mathematics and logic, the new metaphysics cannot 
be performed without proper principles. 

The prefix meta means "what comes next" and the concepts 
of metalogic, meta-mathematics, and metaphysics have in- 
deed defined meanings, which can lead to Misunderstand- 
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ings, but by modifying these terms, facts can be better ex- 
plained. 

The final formula gives us a first indication of the universal 
metalogic that resembles our human logic, but still exceeds 
it. Our logic of this metalogic is similar, because the neural 
networks in our brain and also all physical phenomena ob- 
served by us are the product of this universal metalogic. 

As we noted in our previous analyzes, the physical phenom- 
ena are based on the universal timing cycles with the number 
sequences of one and zero. As an analogy, this can be com- 
pared with computers. These devices work only with zeros 
and ones, and they deliver us the results in a comprehensible 
form on the monitor. Nature also works only with ones and 
zeros, and at our earthly physics we see the finished results 
on the monitor. The processes running in the inside remain 
hidden from us. However, that does not mean that the uni- 
verse works digital, but the meta-mathematics is based on a 
different logic. 

The metalogic is based on calculations with infinite number 
sequences. The principle of the infinity of the universe, how- 
ever provides finite ratios for quantizing. As we have seen in 
several calculations in this book, we get i.e. a finite number 
as a result from infinite number sequences, as the following, 
which is also included in the Sommerfeld fine structure con- 
stant. 

(1,111111....) 
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To better understand the nature, therefore first of all a new 
metalogic, a meta-mathematics and also a new metaphysics 
must be developed. Nature has almost a meta-language, and 
the more we learn its language and logic, the better we can 
understand it. 

The Final formula opens a little the veil before our eyes. This 
veil is made of our human logic, because we are accustomed 
to look at everything from our perspective. The final formula 
shows us a different logic, which we cannot yet understand 
with the classical sense and our terrestrial physics. 

However, we are not able to think about the metalogic which 
is necessary, but we need to derive it from nature. Otherwise 
it would be just a product of our human imagination without 
reference to reality. 

As Einstein said earlier: "If God created the world, his main 
concern surely was not to make it so that we can understand 
it. " 

The Final formula gives us tips on how we can better under- 
stand the mystery of the universe and its creator. 
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Epilogue 

The essence of the world, that is the relationship as a whole 
has, since ancient times, is the subject of the philosophy of 
nature. Today, it is talked about a standstill in physics, how- 
ever, this actually is a standstill in natural philosophy. Natu- 
ral philosophy cannot proceed, because modern, metaphysi- 
cal themes are missing, which can later lead to tangible 
physical evidence. 

With this book I have tried to re-arrange some puzzle pieces 
from the physics and to develop a new world model based on 
physical findings. This study should be a stimulus for further 
reflection and research by curious physicists and philoso- 
phers. 

I wish to conclude this book with some quotes from Einstein. 
His humorous expressed thoughts should always open our 
eyes and our hearts and make us food for thought. 

The more a culture realizes that it current worldview is a 
fiction, the higher its academic standards will be. 

We believe that science serves humanity best when it is all 
free of influence by any dogma and reserves the right to 
question all assumptions, including their own. 

How terribly inadequate does a theoretical physicist face 
nature - and his students. 
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Wisdom is not a product of schooling but of the lifelong at- 
tempt to acquire it. 

Since the mathematicians have attacked the theory of rela- 
tivity, I myself do not understand them any longer. 

It is more difficult to break down a prejudice than an atom. 

There are neither great discoveries nor true progress, as 
long as there is an unhappy child in the world. 
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Appendix 

The speech by Albert Einstein 

An Address delivered on May 5th, 1920, in the University 
of Leyden 

ETHER AND THE THEORY OF RELATIVITY 

How does it come about that alongside of the idea of 
ponderable matter, which is derived by abstraction from 
everyday life, the physicists set the idea of the existence of 
another kind of matter, the ether? The explanation is 
probably to be sought in those phenomena which have given 
rise to the theory of action at a distance, and in the properties 
of light which have led to the undulatory theory. Let us 
devote a little while to the consideration of these two 
subjects. 

Outside of physics we know nothing of action at a distance. 
When we try to connect cause and effect in the experiences 
which natural objects afford us, it seems at first as if there 
were no other mutual actions than those of immediate 
contact, e.g. the communication of motion by impact, push 
and pull, heating or inducing combustion by means of a 
flame, etc. It is true that even in everyday experience weight, 
which is in a sense action at a distance, plays a very 
important part. But since in daily experience the weight of 
bodies meets us as something constant, something not linked 
to any cause which is variable in time or place, we do not in 
everyday life speculate as to the cause of gravity, and 
therefore do not become conscious of its character as action 
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at a distance. It was Newton's theory of gravitation that first 
assigned a cause for gravity by interpreting it as action at a 
distance, proceeding from masses. Newton's theory is 
probably the greatest stride ever made in the effort towards 
the causal nexus of natural phenomena. And yet this theory 
evoked a lively sense of discomfort among Newton's 
contemporaries, because it seemed to be in conflict with the 
principle springing from the rest of experience, that there can 
be reciprocal action only through contact, and not through 
immediate action at a distance. 

It is only with reluctance that man's desire for knowledge 
endures a dualism of this kind. How was unity to be 
preserved in his comprehension of the forces of nature? 
Either by trying to look upon contact forces as being 
themselves distant forces which admittedly are observable 
only at a very small distance and this was the road which 
Newton's followers, who were entirely under the spell of his 
doctrine, mostly preferred to take; or by assuming that the 
Newtonian action at a distance is only apparently immediate 
action at a distance, but in truth is conveyed by a medium 
permeating space, whether by movements or by elastic 
deformation of this medium. Thus the endeavour toward a 
unified view of the nature of forces leads to the hypothesis of 
an ether. This hypothesis, to be sure, did not at first bring 
with it any advance in the theory of gravitation or in physics 
generally, so that it became customary to treat Newton's law 
of force as an axiom not further reducible. But the ether 
hypothesis was bound always to play some part in physical 
science, even if at first only a latent part. 
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When in the first half of the nineteenth century the far- 
reaching similarity was revealed which subsists between the 
properties of light and those of elastic waves in ponderable 
bodies, the ether hypothesis found fresh support. It appeared 
beyond question that light must be interpreted as a vibratory 
process in an elastic, inert medium filling up universal space. 
It also seemed to be a necessary consequence of the fact that 
light is capable of polarisation that this medium, the ether, 
must be of the nature of a solid body, because transverse 
waves are not possible in a fluid, but only in a solid. Thus 
the physicists were bound to arrive at the theory of the 
"quasi-rigid" luminiferous ether, the parts of which can carry 
out no movements relatively to one another except the small 
movements of deformation which correspond to light- waves. 

This theory -also called the theory of the stationary 
luminiferous ether- moreover found a strong support in an 
experiment which is also of fundamental importance in the 
special theory of relativity, the experiment of Fizeau, from 
which one was obliged to infer that the luminiferous ether 
does not take part in the movements of bodies. The 
phenomenon of aberration also favoured the theory of the 
quasi-rigid ether. 

The development of the theory of electricity along the path 
opened up by Maxwell and Lorentz gave the development of 
our ideas concerning the ether quite a peculiar and 
unexpected turn. For Maxwell himself the ether indeed still 
had properties which were purely mechanical, although of a 
much more complicated kind than the mechanical properties 
of tangible solid bodies. But neither Maxwell nor his 
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followers succeeded in elaborating a mechanical model for 
the ether which might furnish a satisfactory mechanical 
interpretation of Maxwell's laws of the electro-magnetic 
field. The laws were clear and simple, the mechanical 
interpretations clumsy and contradictory. Almost 
imperceptibly the theoretical physicists adapted themselves 
to a situation which, from the standpoint of their mechanical 
programme, was very depressing. They were particularly 
influenced by the electro-dynamical investigations of 
Heinrich Hertz. For whereas they previously had required of 
a conclusive theory that it should content itself with the 
fundamental concepts which belong exclusively to 
mechanics (e.g. densities, velocities, deformations, stresses) 
they gradually accustomed themselves to admitting electric 
and magnetic force as fundamental concepts side by side 
with those of mechanics, without requiring a mechanical 
interpretation for them. Thus the purely mechanical view of 
nature was gradually abandoned. But this change led to a 
fundamental dualism which in the long-run was insuportable. 
A way of escape was now sought in the reverse direction, by 
reducing the principles of mechanics to those of electricity, 
and this especially as confidence in the strict validity of the 
equations of Newton's mechanics was shaken by the 
experiments with p-rays and rapid kathode rays. 

This dualism still confronts us in unextenuated form in the 
theory of Hertz, where matter appears not only as the bearer 
of velocities, kinetic energy, and mechanical pressures, but 
also as the bearer of electromagnetic fields. Since such fields 
also occur in vacuo — i.e. in free ether the ether — also 
appears as bearer of electromagnetic fields. The ether 
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appears indistinguishable in its functions from ordinary 
matter. Within matter it takes part in the motion of matter 
and in empty space it has everywhere a velocity; so that the 
ether has a definitely assigned velocity throughout the whole 
of space. There is no fundamental difference between Hertz's 
ether and ponderable matter (which in part subsists in the 
ether). 

The Hertz theory suffered not only from the defect of 
ascribing to matter and ether, on the one hand mechanical 
states, and on the other hand electrical states, which do not 
stand in any conceivable relation to each other; it was also at 
variance with the result of Fizeau's important experiment on 
the velocity of the propagation of light in moving fluids, and 
with other established experimental results. 

Such was the state of things when H. A. Lorentz entered 
upon the scene. He brought theory into harmony with 
experience by means of a wonderful simplification of 
theoretical principles. He achieved this, the most important 
advance in the theory of electricity since Maxwell, by taking 
from ether its mechanical, and from matter its 
electromagnetic qualities. As in empty space, so too in the 
interior of material bodies, the ether, and not matter viewed 
atomistically, was exclusively the seat of electromagnetic 
fields. According to Lorentz the elementary particles of 
matter alone are capable of carrying out movements; their 
electromagnetic activity is entirely confined to the carrying 
of electric charges. Thus Lorentz succeeded in reducing all 
electromagnetic happenings to Maxwell's equations for free 
space. 
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As to the mechanical nature of the Lorentzian ether, it may 
be said of it, in a somewhat playful spirit, that immobility is 
the only mechanical property of which it has not been 
deprived by H. A. Lorentz. It may be added that the whole 
change in the conception of the ether which the special 
theory of relativity brought about, consisted in taking away 
from the ether its last mechanical quality, namely, its 
immobility. How this is to be understood will forthwith be 
expounded. 

The space-time theory and the kinematics of the special 
theory of relativity were modelled on the Maxwell-Lorentz 
theory of the electromagnetic field. This theory therefore 
satisfies the conditions of the special theory of relativity, but 
when viewed from the latter it acquires a novel aspect. For if 
K be a system of co-ordinates relatively to which the 
Lorentzian ether is at rest, the Maxwell-Lorentz equations 
are valid primarily with reference to K. But by the special 
theory of relativity the same equations without any change of 
meaning also hold in relation to any new system of co- 
ordinates K' which is moving in uniform translation 
relatively to K. Now comes the anxious question: — Why 
must I in the theory distinguish the K system above all K' 
systems, which are physically equivalent to it in all respects, 
by assuming that the ether is at rest relatively to the K 
system? For the theoretician such an asymmetry in the 
theoretical structure, with no corresponding asymmetry in 
the system of experience, is intolerable. If we assume the 
ether to be at rest relatively to K, but in motion relatively to 
K', the physical equivalence of K and K' seems to me from 
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the logical standpoint, not indeed downright incorrect, but 
nevertheless inacceptable. 

The next position which it was possible to take up in face of 
this state of things appeared to be the following. The ether 
does not exist at all. The electromagnetic fields are not states 
of a medium, and are not bound down to any bearer, but they 
are independent realities which are not reducible to anything 
else, exactly like the atoms of ponderable matter. This 
conception suggests itself the more readily as, according to 
Lorentz's theory, electromagnetic radiation, like ponderable 
matter, brings impulse and energy with it, and as, according 
to the special theory of relativity, both matter and radiation 
are but special forms of distributed energy, ponderable mass 
losing its isolation and appearing as a special form of energy. 

More careful reflection teaches us, however, that the special 
theory of relativity does not compel us to deny ether. We 
may assume the existence of an ether; only we must give up 
ascribing a definite state of motion to it, i.e. we must by 
abstraction take from it the last mechanical characteristic 
which Lorentz had still left it. We shall see later that this 
point of view, the conceivability of which I shall at once 
endeavour to make more intelligible by a somewhat halting 
comparison, is justified by the results of the general theory 
of relativity. 

Think of waves on the surface of water. Here we can 
describe two entirely different things. Either we may observe 
how the undulatory surface forming the boundary between 
water and air alters in the course of time; or else — with the 
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help of small floats, for instance — we can observe how the 
position of the separate particles of water alters in the course 
of time. If the existence of such floats for tracking the 
motion of the particles of a fluid were a fundamental 
impossibility in physics — if, in fact, nothing else whatever 
were observable than the shape of the space occupied by the 
water as it varies in time, we should have no ground for the 
assumption that water consists of movable particles. But all 
the same we could characterise it as a medium. 

We have something like this in the electromagnetic field. For 
we may picture the field to ourselves as consisting of lines of 
force. If we wish to interpret these lines of force to ourselves 
as something material in the ordinary sense, we are tempted 
to interpret the dynamic processes as motions of these lines 
of force, such that each separate line of force is tracked 
through the course of time. It is well known, however, that 
this way of regarding the electromagnetic field leads to 
contradictions. 

Generalising we must say this: - There may be supposed to 
be extended physical objects to which the idea of motion 
cannot be applied. They may not be thought of as consisting 
of particles which allow themselves to be separately tracked 
through time. In Minkowski's idiom this is expressed as 
follows: - Not every extended conformation in the four- 
dimensional world can be regarded as composed of world- 
threads. The special theory of relativity forbids us to assume 
the ether to consist of particles observable through time, but 
the hypothesis of ether in itself is not in conflict with the 
special theory of relativity. Only we must be on our guard 
against ascribing a state of motion to the ether. 
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Certainly, from the standpoint of the special theory of 
relativity, the ether hypothesis appears at first to be an empty 
hypothesis. In the equations of the electromagnetic field 
there occur, in addition to the densities of the electric charge, 
only the intensities of the field. The career of 
electromagnetic processes in vacua appears to be completely 
determined by these equations, uninfluenced by other 
physical quantities. The electromagnetic fields appear as 
ultimate, irreducible realities, and at first it seems 
superfluous to postulate a homogeneous, isotropic ether- 
medium, and to envisage electromagnetic fields as states of 
this medium. 

But on the other hand there is a weighty argument to be 
adduced in favour of the ether hypothesis. To deny the ether 
is ultimately to assume that empty space has no physical 
qualities whatever. The fundamental facts of mechanics do 
not harmonize with this view. For the mechanical behaviour 
of a corporeal system hovering freely in empty space 
depends not only on relative positions (distances) and 
relative velocities, but also on its state of rotation, which 
physically may be taken as a characteristic not appertaining 
to the system in itself. In order to be able to look upon the 
rotation of the system, at least formally, as something real, 
Newton objectivises space. Since he classes his absolute 
space together with real things, for him rotation relative to an 
absolute space is also something real. Newton might no less 
well have called his absolute space "Ether"; what is essential 
is merely that besides observable objects, another thing, 
which is not perceptible, must be looked upon as real, to 
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enable acceleration or rotation to be looked upon as 
something real. 

It is true that Mach tried to avoid having to accept as real 
something which is not observable by endeavouring to 
substitute in mechanics a mean acceleration with reference to 
the totality of the masses in the universe in place of an 
acceleration with reference to absolute space. But inertial 
resistance opposed to relative acceleration of distant masses 
presupposes action at a distance; and as the modern physicist 
does not believe that he may accept this action at a distance, 
he comes back once more, if he follows Mach, to the ether, 
which has to serve as medium for the effects of inertia. But 
this conception of the ether to which we are led by Mach's 
way of thinking differs essentially from the ether as 
conceived by Newton, by Fresnel, and by Lorentz. Mach's 
ether not only conditions the behaviour of inert masses, but 
is also conditioned in its state by them. 

Mach's idea finds its full development in the ether of the 
general theory of relativity. According to this theory the 
metrical qualities of the continuum of space-time differ in 
the environment of different points of space-time, and are 
partly conditioned by the matter existing outside of the 
territory under consideration. This space-time variability of 
the reciprocal relations of the standards of space and time, 
or, perhaps, the recognition of the fact that "empty space" in 
its physical relation is neither homogeneous nor isotropic, 
compelling us to describe its state by ten functions (the 
gravitation potentials guv), has, I think, finally disposed of 
the view that space is physically empty. But therewith the 



139 



conception of the ether has again acquired an intelligible 
content, although this content differs widely from that of the 
ether of the mechanical undulatory theory of light. The ether 
of the general theory of relativity is a medium which is itself 
devoid of all mechanical and kinematical qualities, but helps 
to determine mechanical (and electromagnetic) events. 

What is fundamentally new in the ether of the general theory 
of relativity as opposed to the ether of Lorentz consists in 
this, that the state of the former is at every place determined 
by connections with the matter and the state of the ether in 
neighbouring places, which are amenable to law in the form 
of differential equations; whereas the state of the Lorentzian 
ether in the absence of electromagnetic fields is conditioned 
by nothing outside itself, and is everywhere the same. The 
ether of the general theory of relativity is transmuted 
conceptually into the ether of Lorentz if we substitute 
constants for the functions of space which describe the 
former, disregarding the causes which condition its state. 
Thus we may also say, I think, that the ether of the general 
theory of relativity is the outcome of the Lorentzian ether, 
through relativation. 

As to the part which the new ether is to play in the physics of 
the future we are not yet clear. We know that it determines 
the metrical relations in the space-time continuum, e.g. the 
configurative possibilities of solid bodies as well as the 
gravitational fields; but we do not know whether it has an 
essential share in the structure of the electrical elementary 
particles constituting matter. Nor do we know whether it is 
only in the proximity of ponderable masses that its structure 
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differs essentially from that of the Lorentzian ether; whether 
the geometry of spaces of cosmic extent is approximately 
Euclidean. But we can assert by reason of the relativistic 
equations of gravitation that there must be a departure from 
Euclidean relations, with spaces of cosmic order of 
magnitude, if there exists a positive mean density, no matter 
how small, of the matter in the universe. In this case the 
universe must of necessity be spatially unbounded and of 
finite magnitude, its magnitude being determined by the 
value of that mean density. 

If we consider the gravitational field and the electromagnetic 
field from the standpoint of the ether hypothesis, we find a 
remarkable difference between the two. There can be no 
space nor any part of space without gravitational potentials; 
for these confer upon space its metrical qualities, without 
which it cannot be imagined at all. The existence of the 
gravitational field is inseparably bound up with the existence 
of space. On the other hand a part of space may very well be 
imagined without an electromagnetic field; thus in contrast 
with the gravitational field, the electromagnetic field seems 
to be only secondarily linked to the ether, the formal nature 
of the electromagnetic field being as yet in no way 
determined by that of gravitational ether. From the present 
state of theory it looks as if the electromagnetic field, as 
opposed to the gravitational field, rests upon an entirely new 
formal motif, as though nature might just as well have 
endowed the gravitational ether with fields of quite another 
type, for example, with fields of a scalar potential, instead of 
fields of the electromagnetic type. 



141 



Since according to our present conceptions the elementary 
particles of matter are also, in their essence, nothing else 
than condensations of the electromagnetic field, our present 
view of the universe presents two realities which are 
completely separated from each other conceptually, although 
connected causally, namely, gravitational ether and 
electromagnetic field, or -as they might also be called - space 
and matter. 

Of course it would be a great advance if we could succeed in 
comprehending the gravitational field and the 
electromagnetic field together as one unified conformation. 
Then for the first time the epoch of theoretical physics 
founded by Faraday and Maxwell would reach a satisfactory 
conclusion. The contrast between ether and matter would 
fade away, and, through the general theory of relativity, the 
whole of physics would become a complete system of 
thought, like geometry, kinematics, and the theory of 
gravitation. An exceedingly ingenious attempt in this 
direction has been made by the mathematician H. Weyl; but 
I do not believe that his theory will hold its ground in 
relation to reality. Further, in contemplating the immediate 
future of theoretical physics we ought not unconditionally to 
reject the possibility that the facts comprised in the quantum 
theory may set bounds to the field theory beyond which it 
cannot pass. 

Recapitulating, we may say that according to the general 
theory of relativity space is endowed with physical qualities; 
in this sense, therefore, there exists an ether. According to 
the general theory of relativity space without ether is 
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unthinkable; for in such space there not only would be no 
propagation of light, but also no possibility of existence for 
standards of space and time (measuring-rods and clocks), nor 
therefore any space-time intervals in the physical sense. But 
this ether may not be thought of as endowed with the quality 
characteristic of ponderable media, as consisting of parts 
which may be tracked through time. The idea of motion may 
not be applied to it. 
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